REN ESAS Application Note

RA Family, RX Family, RL78 Family
ZMOD4XXX Sample Software Manual

Introduction

This Application Note describes sample software for ZMOD4XXX gas sensor that operates on RA Family,
RX Family and RL78 Family.

Target Devices
RAZ2E1 Group
RAOE1 Group
RX140 Group
RL78/G23 Group

Target Sensor Board

TVOC and Indoor Air Quality Sensor Pmod Board (US082-ZMOD4410EVZ)
Refrigeration Air Quality Sensor Pmod Board (US082-ZMOD4450EVZ)
Outdoor Air Quality Sensor Pmod Board (US082-ZMOD4510EVZ)

The setting example described in this application note is an example when using the sensor board
mentioned above.

Therefore, you will need to review the following settings according to the target circuit.

— Interrupt Signal Circuit: Refer to “8.5 Notes for Interrupt Signal Circuits”.
— RESET Signal Circuit:  Refer to “8.6 Notes for RESET Signal Circuits”.

When using this application note with other Renesas MCUSs, careful evaluation is recommended after making
modifications to comply with the alternate MCU.
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1. Overview

This sample software acquires data from the ZMOD4XXX gas sensor and calculates the result values. In
combination with the 12C driver of the FSP/FIT or the Code Generator, the sample software controls the
ZMOD4XXX through the 12C in the MCU to measure gas environment, acquire ADC data, convert and

calculate the acquired results.

1.1 Terms/Abbreviations
The terms and their abbreviations are listed below.

Table 1-1 List of Terms/Abbreviations

Terms

Abbreviation

ZMOD4XXX Sensor Control
Module

Sensor Control Module

When MCU is RA Family, “rm_zmod4xxx”
When MCU is RX Family, “r_zmod4xxx_rx”
When MCU is RL78 Family, “rm_zmod4xxx”

12C Communication
Middleware

COMMS_I2C

When MCU is RA Family, “rm_comms_i2c”

When MCU is RX Family, “r_comms_i2c_rx”
When MCU is RL78 Family, “r_comms_i2¢”

12C Driver

When MCU is RA Family, “r_iic_master”, “r_sci_i2c”,
“r_sau_i2c”

When MCU is RX Family, “r_riic_rx”, “r_sci_iic_rx”
When MCU is RL78 Family, “r_iica_master”

r_iica_master”,

IRQ Driver

When MCU is RA Family, “r_icu”
When MCU is RX Family, “r_irq_rx”
When MCU is RL78 Family, “Interrupt Controller”

Serial Communications
Interface

When MCU is RA Family, “SCI”, “SCI I/F”
When MCU is RX Family, “SCI”, “SCI I/F”

Serial Array Unit

When MCU is RA Family, “SAU”, “SAU I/F”
When MCU is RL78 Family, “SAU”, “SAU I/F”

12C Bus Interface

When MCU is RA Family, “lIC”, “lIC I/F”
When MCU is RX Family, “RIIC”, “RIIC I/F”

I2C Bus Interface (IICA)

When MCU is RA Family, “lICA”, “lICA I/F”

Serial Interface IICA

When MCU is RL78 Family, “IICA”, “ICA I/F”

General Term for

I2C Bus Interface,

I2C Bus Interface (IICA),
Serial Interface (IICA)

“2C I/IF”

General Term for
Interrupt Controller

“ICU I/F” (Interrupt Controller Unit)

General purpose I/O Port

“‘GPIO”, “GPIO IIF”

Pin No.1 (#1) of Renesas
Pmod Type 6A Sensor
Board

“IRQ#” (L output when an interrupt occurs)

ZMOD4XXX Sensor Pmod
Board

ZMOD4410 Sensor Pmod Board, ZMOD4450 Sensor Pmod Board,
ZMOD4510 Sensor Pmod Board

RO1AN5899EJ0160 Rev.1.60
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2. Environment for Confirming Operation

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

(1) Evaluation Kit for RA2E1 (EK-RA2E1)

Table 2-1 Confirming Operating Environment for EK-RA2E1

Item

Description

Demonstration board

RTK7EKA2E1S00001BE (EK-RA2E1)

Microcontroller

RA2E1 (R7TFA2E1A92DFM:64pin)

Operating frequency

48MHz

Operating voltage

5V

Integrated development
environment

Renesas Electronics e? studio 2024-07

C compiler

GNU ARM Embedded 13.2.1.arm-13-7

Configuration options

Add the following settings to the compiler default settings:
ISO C99 (-std = c99), Optimization Level: Default settings (-O2)

FSP v5.5.0

RTOS FreeRTOS v10.6.1

Emulator On board (J-LINK)

Interposer Interposer Board for Pmod Type2/3 to 6A (US082-INTERPEVZ)

Sensor board

TVOC and Indoor Air Quality Sensor Pmod Board (US082-ZMOD4410EVZ)
Refrigeration Air Quality Sensor Pmod Board (US082-ZMOD4450EVZ)
Outdoor Air Quality Sensor Pmod Board (US082-ZMOD4510EVZ)

Table 2-2 Memory Size Used in RA2E1 (When an Operation Mode with Maximum ROM Size Is Set)

Sensor Area Size (Non-OS) [Bytes] Size (FreeRTOS) [Bytes]
(Operation Mode)

ZMOD4410 ROM 9,108 11,072 (Note 1)

(IAQ 2nd Gen) RAM 968 1,080

ZMOD4450 ROM | 4,376 6,300 (Note 1)

(RAQ) RAM 508 620

ZMOD4510 ROM 14,788 16,624 (Note 1)

(NO2 03) RAM 680 792

Note Memory size is calculated for sample code, ZMOD4XXX sensor control module, and COMMS_I2C.
In RTOS, memory size does not include memory size of the thread.
Note 1 This includes an increase of 1,554 bytes due to the Relax function.

TOHT R

Sensor Board

PMOD1
Interposer
Sensor Board US082- EK-RA2E1
1 INTERPEVZ

Figure 2-1 Hardware Connections for EK-RA2E1
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Table 2-3 Confirming Operating Environment for FPB-RAOE1
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Item

Description

Demonstration board

RTK7FPAOE1S00001BJ (FPB-RAOEL)

Microcontroller

RAOE1 (R7FAOE1073CFJ:32pin)

Operating frequency

32MHz

Operating voltage

5V

Integrated development
environment

Renesas Electronics e? studio 2024-07

C compiler

GNU ARM Embedded 13.2.1.arm-13-7

Configuration options

Add the following settings to the compiler default settings:
ISO C99 (-std = c99), Optimization Level: Default settings (-Oz)

FSP v5.5.0
Emulator On board (J-LINK)
Interposer Interposer Board for Pmod Type2/3 to 6A (US082-INTERPEVZ)

Sensor board

TVOC and Indoor Air Quality Sensor Pmod Board (US082-ZMOD4410EVZ)
Refrigeration Air Quality Sensor Pmod Board (US082-ZMOD4450EVZ)
Outdoor Air Quality Sensor Pmod Board (US082-ZMOD4510EVZ)

Table 2-4 Memory Size Used in RAOE1 (When an Operation Mode with Maximum ROM Size Is Set)

Sensor Area Size (Non-OS) [Bytes]
(Operation Mode)

ZMOD4410 ROM 8,224

(IAQ 2nd Gen) RAM 956

ZMOD4450 ROM 3,824

(RAQ) RAM 496

ZMOD4510 ROM 14,180

(NO2 03) RAM 664

Note Memory size is calculated for sample code, ZMOD4XXX sensor control module, and COMMS_I2C.

FPB-RAOE1

S

Interposer
Us082- Sensor Board Sensor Board
INTERPEVZ 1 2:--

Figure 2-2 Hardware Connections for FPB-RAOE1
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(3) Use of Interposer Board

The Interposer Board is an I/F conversion board for connecting Pmod Type 6A sensors by switching the
Pmod Type 2A/Type 3A connector of the SCI I/F to the Simple IIC function.

Therefore, it cannot be used with the Pmod Type 2A/Type 3A connector of the SAU I/F. However, it may be
usable by switching to the IICA I/F. Refer to the MCU hardware manual.

Table 2-5 Operational Feasibility Depending on Pmod I/F, Serial I/F, and Presence or Absence of
Interposer Board

Pmod I/F Destination MCU Serial I/F | Operational Feasibility
Type 2A, SCI I/F, :
Type 3A IICA I/F (Note 1) It works when using an Interposer Board. (Note 2)
It does not work regardless of whether the Interposer
SAU I/F )
Board is present or not.
Type 6, SCI I/F, lIC I/F, .
Type 6A SAU IF., IICA I/F It works without an Interposer Board. (Note 2)

Note 1: These pins are provided for SAU I/F but can be used when it is switchable to IICA pins by multi-
function pins assignment. The signal connections when switchable are shown below.

Pmod | Type 2A Destination | Switching Interposer Renesas

Pin /Type 3A SAU I/F to Multi- Board Pmod Type 6A
ICU I/F Function Sensor Board
GPIO I/F IICA I/F

#1 CSICTS GPIO <0 | €2 | IRQ# (Note 3)

#2 MOSI/TXD | SAU TXD SDAA > >

#3 MISO/RXD | SAU RXD SCLA <> <> | lIC_SCL

#4 SCK/RTS > [ &> | IIC_SDA

#7 INT IRQ# > 47 | > |BUSY#

#8 RESET GPIO > Gl | <> | ENABLE

#9 CS2/GPIO | GPIO > [ G— | - | POWER_ON

#10 CS3/GPIO | GPIO > )| - | GPIO

Note 2: If an IRQ signal is used, make sure that the IRQ signal on MCU is connected to Pmod #1.
Note 3: For an interrupt signal circuit, refer to “8.5 Notes for Interrupt Signal Circuits”.

Application example: FPB-RAOE1 Pmod1 is applicable.

FPB-RAOE1 Interposer
uS082- Sensor Board Sensor Board
INTERPEVZ 1 2---

S

Figure 2-3 Hardware Connections for using IICA at Pmod1 Type 2A, Type 3A on FPB-RAOE1
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2.2 Environment for Confirming Operation on RX Family MCU
The operation of this software has been confirmed on RX family MCU in the following environment.

(1) RX140 Fast Prototyping Board (FPB-RX140)
Table 2-6 Confirming Operating Environment for FPB-RX140

Item

Description

Demonstration board

RTK5FP1400S00001BE (FPB-RX140)

Microcontroller

RX140 (R5F51406BGFN: 80pin)

Operating frequency

48MHz

Operating voltage

5v

Integrated development
environment

Renesas Electronics e? studio 2024-10

C compiler

Renesas Electronics CC-RX V.3.06.00
GCC for Renesas RX 8.3.0.202405

Configuration options

Add the following settings to the compiler default settings.
CC-RX: C99 (-lang = c99), Optimization Level: Default settings (Level 2)
GCC: ISO C99 (-std = c99), Optimization Level: Default settings (-Og)

FIT
(RX Driver Package
v1.45)

Board Support Packages (r_bsp) v7.51

GPIO Driver (r_gpio_rx) v5.10

ZMOD4XXX Sensor Control Module (r_zmod4xxx_rx) v1.40
[IC Communication Middleware (r_comms_i2c_rx) v1.22
RIIC Multi Master 12C Driver (r_riic_rx) v3.00

Simple IIC Driver (r_sci_iic_rx) v2.80

IRQ Driver (r_irg_rx) v4.50

CMT Driver (r_cmt_rx) v5.70

RTOS FreeRTOS Kernal 10.4.3-rx-1.0.9, FreeRTOS Object 10.4.3-rx-1.0.9
Emulator On board (E20B)
Interposer Interposer Board for Pmod Type2/3 to 6A (US082-INTERPEVZ)

Sensor board

TVOC and Indoor Air Quality Sensor Pmod Board (US082-ZMOD4410EVZ)
Refrigeration Air Quality Sensor Pmod Board (US082-ZMOD4450EVZ)
Outdoor Air Quality Sensor Pmod Board (US082-ZMOD4510EVZ)

Table 2-7 Memory Size Used in RX140 (When an Operation Mode with Maximum ROM Size Is Set)

Sensor Area Size (Non-OS) [Bytes] Size (FreeRTOS) [Bytes]
(Operation Mode) (CC-RX) (CC-RX)

ZMOD4410 ROM 8,348 8,506

(IAQ 2nd Gen) RAM 994 990

ZMOD4450 ROM 4,759 4,894

(RAQ) RAM 519 515

ZMOD4510 ROM 13,695 13,830

(NO2 03) RAM 691 711

Note Memory size is calculated for sample code, ZMOD4XXX sensor control module, and COMMS_I2C.
In RTOS, memory size does not include memory size of the thread.

RO1AN5899EJ0160 Rev.1.60
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~Hi- =0 -

Interposer Sensor Board 1 Sensor Board 2---
US082-INTERPEVZ

Figure 2-4 Hardware Connections for FPB-RX140 Group

(2) Use of Interposer Board

If you add an Interposer Board to the Pmod Type 2A/Type 3A connector to which the SCI I/F is connected,
you can use the Pmod Type 6A Sensor Pmod Board.
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2.3 Environment for Confirming Operation on RL78/G23 Group MCU
The operation of this software has been confirmed on RL78/G23 group MCU in the following environment.

(1) RL78/G23-128p Fast Prototyping Board (RL78/G23-128p FPB)
Table 2-8 Confirming Operating Environment for RL78/G23-128p FPB

Item

Description

Demonstration board

RTK7RLG230CSNO00BJ (RL78/G23-128p FPB)

Microcontroller

RL78/G23 (R7F100GSN2DFB: 128pin)

Operating frequency

32MHz

Operating voltage

3.3V

Integrated development
environment

Renesas Electronics e? studio 2024-07

C compiler

Renesas Electronics CC-RL V1.14.00
LLVM for RL78 17.0.1.202409

Configuration options

Add the following settings to the compiler default settings.
CC-RL: C99 (-lang = ¢c99), Optimization Level: Default settings (-Odefault)
LLVM: GNU ISO C99 (-std = gnu99), Optimization Level: Default settings (-Og)

SIS/ CG

Board Support Packages (r_bsp) v1.70

Ports v1.5.0

ZMOD4XXX Sensor Middleware (r_zmod4xxx) v1.40

IIC Communication Driver Interface Middleware (r_comms_i2c) v1.11
IIC Communication (Master mode) v1.6.0

Interrupt Controller v1.5.0

Interval Timer v1.5.0

Emulator

On board (COM Port)

Sensor board

TVOC and Indoor Air Quality Sensor Pmod Board (US082-ZMOD4410EVZ)
Refrigeration Air Quality Sensor Pmod Board (US082-ZMOD4450EVZ)
Outdoor Air Quality Sensor Pmod Board (US082-ZMODA4510EVZ)

Table 2-9 Memory Size Used in RL78/G23 (When an Operation Mode with Maximum ROM Size Is Set)

Sensor Area Size (Non-OS) [Bytes]
(Operation Mode) (CC-RL)

ZMOD4410 ROM 12,863

(IAQ 2nd Gen) RAM 849

ZMOD4450 ROM 6,116

(RAQ) RAM 382

ZMODA4510 ROM 17,140

(NO2 03) RAM 556

Note Memory size is calculated for sample code, ZMOD4XXX sensor control module, and COMMS_I2C.

RL78/G23-128p FPB

Sensor Board 1 Sensor Board 2---

=1 -

Figure 2-5 Hardware Connections for RL78/G23-128p FPB
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(2) Use of Interposer Board

The Interposer Board is an I/F conversion board for connecting a Pmod Type 6A sensor by switching the
Pmod Type 2A/Type 3A connector of an SCI I/F for RA/RX to the Simple IIC function.

Therefore, even if the Interposer Board is added to a Pmod Type 2A/Type 3A connector to which an SAU I/F
is connected, the Pmod Type 6A Sensor Pmod Board cannot be used.
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3. ZMOD4410 Sensor Specifications

3.1 Sensor Specifications Overview

The ZMOD4410 Gas Sensor Module is designed to detect typical TVOC contaminations based on studies
and international standards for indoor air quality. Please refer to the ZMOD4410 datasheet for more
information about the sensor module, including parameters that describe the module's characteristics.

3.2 Sensor Function and Methods

The ZMOD4XXX architecture leverages different “Methods of Operation” which use time, temperature, and
signatures from gases that enable unique signals from a highly trained machine learning system and makes
use of embedded artificial intelligence (Al) technology. This section discusses the different operation modes
of the ZMODA4410. At present, the following operation modes are released.

Operation Mode 1: IAQ 15t Generation (Continuous)  ; Measurement of UBA levels for IAQ and eCO2

Operation Mode 2: IAQ 1%t Generation (Low Power) ; Measurement of UBA levels for IAQ and eCO2

Operation Mode 3: IAQ 2" Generation ; TVOC [ppm], IAQ and eCO2 functionality
(Functions improved by Al and recommended for new designs)

Operation Mode 4: Odor ; Control signal based on Air Quality Changes

Operation Mode 5: Sulfur-based Odor Discrimination

Operation Mode 6: Relative IAQ ; Relative IAQ Measurement based on Air Quality Changes

Operation Mode 7: PBAQ ; TVOC measurement to meet PBAQ standards

The IAQ 2" Generation (Mode 3) operation should be used for new designs. In case of the need for a
slightly faster sample rate and a larger VOC range (up to 30ppm), it is recommended to use the IAQ 1Gen
algorithms (Operation Mode 1 or Operation Mode 2).

Additional technical information on sensitivity, selectivity, and stability for all operation modes is available in
Renesas’ ZMOD4410 Application Note — TVOC Sensing. For more information, including application notes,
white papers, blog, and manuals, visit the ZMOD4410 webpage.

3.2.1 Conversion of Output Data — Firmware / API / Algorithms

To operate the ZMOD4410, a firmware provided by Renesas containing an API, algorithm libraries, and an
example should be used. For implementing the sensor module in a customer-specific application, detailed
information on the programming is available. For downloading these documents, please visit the ZMOD4410
webpage

3.2.2 Typical Hardware Requirements

To operate the ZMODA4410, customer-specific hardware with a microcontroller unit (MCU) is needed.
Depending on the sensor configuration and on the hardware itself, the requirements differ, and the following
minimum requirements are provided as an orientation only:

— 12kB to 20kB program flash for ZMOD4410-related firmware code (MCU architecture and compiler
dependent)

— 1kB RAM for ZMOD4410-related operations

— Capability to perform I12C communication, timing functions, and floating-point instructions

— The algorithm functions work with variables saved in background and need memory retention between
each call
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4. ZMOD4450 Sensor Specifications

4.1 Sensor Specifications Overview

The ZMOD4450 Gas Sensor Module is designed to detect typical gases inside refrigeration applications
associated with food ripening or rotting. Please refer to the ZMOD4450 datasheet for more information about
the sensor module, including parameters that describe the module's characteristics.

4.2 Sensor Function and Methods

The ZMOD architecture leverages different “Methods of Operation” which use time, temperature, and
signatures from gases that enable unique signals from a highly trained machine learning system and makes
use of embedded artificial intelligence (Al) technology. This section discusses the different operation modes
of the ZMODA4450. At present, the following operation mode is released.

Operation Mode 1: RAQ ;Algorithmic calculation of the refrigeration air quality (RAQ) change

In addition, details for sensitivity, reliability, sample rates, and sensor module influences are explained in
detail in the following sections. All graphs and information show the typical responses that are to be expected
from the sensor module upon exposure to a variety of test conditions. For more information, including
application notes, white papers, blog, and manuals, visit the ZMOD4450 product page.

4.2.1 Conversion of Output Data — Firmware / API/ Algorithms

To operate the ZMODA4450, a firmware provided by Renesas containing an API, algorithm libraries, and an
example should be used. For implementing the sensor module in a customer-specific application, detailed
information on the programming is available. For downloading these documents, please visit the ZMOD4450
webpage

4.2.2 Typical Hardware Requirements

To operate the ZMOD4450, customer-specific hardware with a microcontroller unit (MCU) is needed.
Depending on the sensor configuration and on the hardware itself, the requirements differ, and the following
minimum requirements are provided as an orientation only:

— 10kB to 20kB program flash for ZMOD4450-related firmware code (MCU architecture and compiler
dependent)

— 1kB RAM for ZMOD4450-related operations

— Capability to perform I12C communication, timing functions, and floating-point instructions

— The algorithm functions work with variables saved in background and need memory retention between
each call
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5. ZMODA4510 Sensor Specifications

5.1 Sensor Specifications Overview

The ZMOD4510 Gas Sensor Module detects typical gases based on studies and international standards for
outdoor air quality. Please refer to the ZMOD4510 datasheet for more information about the sensor module,
including parameters that describe the module's characteristics.

5.2 Sensor Function and Methods

The ZMOD architecture leverages different “Methods of Operation” which use time, temperature, and
signatures from gases that enable unique signals from a highly trained machine learning system and makes
use of embedded artificial intelligence (Al) technology. This section discusses the different operation modes
of the ZMODA4510. At present, the following operation modes are released.

Operation Mode 1: NO2 O3 ; Selective measurement of Nitrogen dioxide (NO2) and Ozone (Os)
Operation Mode 2: OAQ 2nd Gen. ; Selective Ozone (Os) measurement using Ultra-Low Power

In addition, details for sensitivity, reliability, sample rates, and sensor module influences are explained in
detail in the following sections. All graphs and information show the typical responses that are to be expected
from the sensor module upon exposure to a variety of test conditions. For more information, including
application notes, white papers, blog, and manuals, visit the ZMOD4510 product page.

5.2.1 Conversion of Output Data — Firmware / API / Algorithms

To operate the ZMODA4510, a firmware provided by Renesas containing an API, algorithm libraries, and an
example should be used. For implementing the sensor module in a customer-specific application, detailed
information on the programming is available. More information and guidance on the firmware integration,
architecture, and supported platforms are available in the ZMOD4510 Programming Manual — Read Me.
Code Examples in C and additional firmware descriptions for API, HAL, libraries, etc., are included at no cost
in the downloadable firmware package from the ZMOD4510 product page.

5.2.2 Typical Hardware Requirements

To operate the ZMODA4510, customer-specific hardware with a microcontroller unit (MCU) is needed.
Depending on the sensor configuration and on the hardware itself, the requirements differ, and the following
minimum requirements are provided as an orientation only:

— 12kB to 20kB program flash for ZMOD4510-related firmware code (MCU architecture and compiler
dependent)

— 1kB RAM for ZMODA4510-related operations

— Capability to perform I12C communication, timing functions, and floating-point instructions

— The algorithm functions work with variables saved in background and need memory retention between
each call

RO1AN5899EJ0160 Rev.1.60 Page 15 of 91
Dec.23.24 RENESAS


https://www.renesas.com/en/products/sensor-products/environmental-sensors/metal-oxide-gas-sensors/zmod4510-gas-sensor-o3-and-no2?srsltid=AfmBOopOMUE6n9BzaLX-c4oA36KbUW95cnGhpYi1o-M2IQ6zGKUpXjg7
http://www.renesas.com/zmod4510

RA Family, RX Family, RL78 Family ZMOD4XXX Sample Software Manual

6. Specification of Sample Software

The sample software package includes the following 9 projects for each sensor (total 27 projects):

— RAZ2E1 group: Non-OS projects and OS (FreeRTOS) projects
— RAOE1 group: Non-OS (IICA / SAU) projects
— RX140 group: Non-OS (CC-RX / GCC) projects and OS (FreeRTOS) projects

— RL78/G23 group:  Non-OS (CC-RL / LLVM) projects

In addition, the following 3 projects are included as combination projects of ZMOD4410 and ZMOD4510.

— RAZ2E1 group: OS (FreeRTOS) project
— RX140 group: OS (FreeRTOS) project
— RL78/G23 group:  Non-OS project

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

6.1 Sample Software Structure
The following shows the layer diagram of the sample software.

Sample (DEMO) Software

i

Sensor Control Module

i

12C Communication Middleware

L

12C Driver (MCU driver)

Figure 6-1 Layer Diagram of Sample Software
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6.2 Specification of Sensor Control Module API Functions

6.2.1 List of Sensor Control Module API Functions
The Sensor Control Module API includes the following functions.

For details on the Function API, see below.

RA Flexible Software Package Documentation

Renesas Sensor Control Modules Firmware Integration Technology (RO1AN5892)
Renesas Sensor Control Modules Software Integration System (RO1AN6192)

Table 6-1 List of Sensor Control Module APl Functions

Function

Feature

RM_ZMOD4XXX_Open()

Opens a sensor.

RM_ZMOD4XXX_Close()

Closes a sensor.

RM_ZMOD4XXX_MeasurementStart()

Starts measurement.

RM_ZMOD4XXX_MeasurementStop()

Stops measurement.

RM_ZMOD4XXX_StatusCheck()

Reads status of the sensor.

RM_ZMOD4XXX_Read()

Reads ADC data.

RM_ZMODA4XXX_TemperatureAndHumiditySet()

Sets temperature and humidity. (enabled in IAQ 2nd Gen,
IAQ 2nd Gen ULP, OAQ 2nd Gen, PBAQ, and NO2 03)

RM_ZMOD4XXX_DeviceErrorCheck()

Checks ADC Data Validity.

RM_ZMOD4XXX_laqlstGenDataCalculate()

Calculates IAQ 1st Gen. values from ADC data.

RM_ZMOD4XXX_lag2ndGenDataCalculate()

Calculates IAQ 2nd Gen. values from ADC data.

RM_ZMOD4XXX_OdorDataCalculate()

Calculates Odor values from ADC data.

RM_ZMOD4XXX_SulfurOdorDataCalculate()

Calculates Sulfur Odor values from ADC data.

RM_ZMOD4XXX_0ag2ndGenDataCalculate()

Calculates OAQ 2nd Gen. values from ADC data.

RM_ZMOD4XXX_RagDataCalculate()

Calculates RAQ values from ADC data.

RM_ZMOD4XXX_RellagDataCalculate()

Calculates Rel IAQ. values from ADC data.

RM_ZMOD4XXX_PbaqgDataCalculate()

Calculates PBAQ values from ADC data.

RM_ZMOD4XXX_No203DataCalculate()

Calculates NO2 O3 values from ADC data.
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6.2.2 APl Usage Guide

Figure 6-2 Transition of APl Functions shows the transition diagram of functions calling order as the usage

condition of ZMOD4XXX API functions.

»

(15)

Standard mode
(IAQ 1st Gen (Continuous), Odor, RAQ)

M_ZMODAXXX_ D

MeasurementStart

Single mode
(IAQ 1st Gen (Low Power), IAQ 2nd Gen, IAQ 2nd Gen ULP,
Sulfur Odor, Rel IAQ, Rel IAQ ULP, PBAQ, OAQ 2nd Gen, NO2 03)

START START

RM_ZMODA4XXX_Open

(2) (2)

A

A

v
" RM_ZMOD4XXX_ h
™ MeasurementStart

ZMODAXXX_

RM_.
StatusCheack

(5)
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(13) (1)  |RM_ZMOD4XXX_Read
(@)
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RM_ZMODA4XXX_
xxxxDataCalculate ©)

(3)
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RM_ZMODAXXX_
StatusCheack
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RM_ZMODA4XXX_
DeviceErrorCheck
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RM_ZMODA4XXX_Read
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7
RM_ZMODAXXX_ o
MeasurementStop v

Y
v
RM_ZMODAXXX_

DeviceErrorCheck

Y
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RM_ZMOD4XXX_
TemperatureAnd
HumiditySet

v 8)
RM_ZMOD4XXX_Close

(12)

h 4
RM_ZMOD4XXX_
xxxxDataCalculate

(15)

(14)

<

END

(12)

A 4
RM_ZMOD4XXX_Close
A

(14)

Y
END

(1)
()
(3)
(4)
(5)
(6)
()
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)

Flow No. Function

Start ZMOD

Start Measurement ZMOD

Check status

Check Device

ADC Read

Check Device

set Temp & Humidity
calculate

next measurement start
Retry Process

Stop measurement
Close ZMOD

Restart measurement
Stop ZMOD
RestartZMOD

Transition Case

not open ZMOD4XXX

open success

Measurement success (callback state success)

Measuring check (I1AQ 2nd Gen, IAQ 2nd Gen ULP,Rel IAQ, Rel IAQ ULP, PBAQ, OAQ 2nd Gen, NO2 03)
get status success

ADC data check (IAQ 2nd Gen, IAQ 2nd Gen ULP,Rel IAQ, Rel IAQ ULP, PBAQ, OAQ 2nd Gen, NO2 03)
user set data (IAQ 2nd Gen, I1AQ 2nd Gen ULP, PBAQ, OAQ 2nd Gen, NO2 03)

ADC Read success (callback state success)

DataCalculate return success and next ADC data Get

Waiting for response (callback none and polling)

user stop ZMOD measurement

Error state or user stop

measurement stop and user restart

Close success or Error

Close success and user restart

Figure 6-2 Transition of API Functions
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The calling conditions for each function are as follows:
RM_ZMOD4XXX_Open():

RM_ZMOD4XXX_Close():

RM_ZMOD4XXX_MeasurementStart():

RM_ZMOD4XXX_MeasurementStop():
RM_ZMOD4XXX_StatusCheack():
RM_ZMOD4XXX_Read():

RM_ZMOD4XXX_TemperatureAndHumiditySet():

RM_ZMOD4XXX_DeviceErrorCheck():

RM_ZMOD4XXX_xxxxDataCalculate():

Note:

(1) When starting ZMOD4XXX

(15) When re-stating after RM_ZMODA4XXX_Close()

(12) When each process ends successfully or
with an error

(2) When starting measurement after
RM_ZMOD4XXX_Open()

(13) When re-starting next measurement

(10) When retrying by waiting for measurement start
response

(11) When stopping measurement

(3) When checking the status by polling

(5) When acquiring measurement data after
RM_ZMOD4XXX_StatusCheck()

(10) When retrying due to waiting for data acquisition
response

(7) Before RM_ZMOD4XXX_xxxxDataCalculate() call
(IAQ 2nd Gen, IAQ 2nd Gen ULP,
OAQ 2nd Gen, PBAQ, and NO2 O3,
Improved calculation accuracy)

(4) When acquiring the measurement status

(6) When checking ADC data

(8) When calculating data after
RM_ZMOD4XXX_Read()
“xxxx” is the name of each sensor function
(laqlstGen, lag2ndGen, Odor, SulfurOdor,
Oag2ndGen, Ragq, Rellag, Pbag, No203)

Since RM_ZMOD4XXX_0Open() checks the state of the 12C driver, the 12C driver must be opened before the

RM_ZMOD4XXX_Open() processing.

Regarding how to open the 12C driver of RA family and RX family, refer to the
g_comms_i2c_bus0_quick_setup() function in the sample software. For RL78 family, this is not necessary
because the 12C driver will be opened in the startup processing.

When using this API functions in an RTOS system, bus controlling by using semaphore by user is required if
controlling the sensors at the same time in multiple threads/tasks.
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6.3 Flowchart of Main Processing in Non-OS Version of 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.

6.3.1 ZMOD4410, ZMOD4450

12C Open

DEMO_IRQ_ENABLE

g5_irq_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD Open

sensor_change = false
Switch(sequence)

DEMO_SEQUENCE_1 Jnmo,smums,z J DEMO_SEQUENCE_3 DEMO_SEQUENCE_4 J DEMO_SEQUENCE_5 & DEMO_SEQUENCE_6

| DEMO_IRQ_ENABLE
DEMO_IRQ_ENABLE

’D : MACRO “DEMO_IRQ_ENABLE” route branch

demo_err

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

Start Measurement.

J DEMO_SEQUENCE 7 °

1DEMO_IRQ_ENABLE

gs_i2c_callback_status = l
DEMO_CALLBACK_STATUS_WAIT °

ZMOD status cheack

gs_i2¢_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD DeviceErrorCheck

sequence = DEMO_SEQUENCE_S sequence = DEMO_SEQUENCE_7

0

Default

While(lsensor_change)

DEMO_SEQUENCE_8 i DEMO_SEQUENCE_9 i DEMO_SEQUENCE_10 DEMO_SEQUENCE_11 inwo,smugms,n DEMO_SEQUENCE_13 lnsmu,smumcs,m lnwo,szquzmms l

gs_i2c_callback_status = ° ° G o E

DEMO_CALLBACK_STATUS_WAIT

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT Set Temperature & Humidity
(1AQ 2nd Gen or

1AQ 2nd Gen ULP or PBAQ)

Read ZMOD ADC Data

Return Error
other

FSP_SUCCESS l FSP_ERR_SENSOR_MEASUREMENT l

_NOT_FINISHED

sequence =
DEMO_SEQUENCE_12

sequence =
DEMO_SEQUENCE_10

set delay period 50ms

sequence =
DEMO_SEQUENCE_14

sequence = DEMO_SEQUENCE_9

Figure 6-3 Flowchart of Main Processing in Non-OS Version of ZMOD4410, ZMOD4450 Sample
Software (1)
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Switch(Lib_type)

End delay period

sequence = DEMO_SEQUENCE_3

Default

other
RM_ZMOD4410_LIB_TYPE_IAQ_ RM_ZMOD4410_UB_TYPE_IAQ_ RM_ZMOD4410_LIB_TYPE_REL_ RM_ZMOD4410_LIB_TYPE_
T 2ND_GENUP 2ND_GEN or 1AQ_ULP
- RM_ZMOD4410_LIB_TYPE_REL_
1AQ
k. k.
‘ set delay period 1010ms ‘ ‘ set delay period 3000ms ‘ ‘ set delay period 1500ms ‘ ‘ setdelay period 5000ms ‘
sequence = DEMO_SEQUENCE_3

Switch(gs_irq_

callback_status
Switch(gs_i2c_
callback_status]

Default

DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS
_WAIT _SUCCESS
A

DEMO_CALLBACK_STATUS
_REPEAT

[ sensorchonge-te |

sequence = DEMO_SEQUENCE_1

Switch(gs_i2c_
allback_status

Default

DEMO_CALLBACK_STATUS

DEMO_CALLBACK_STATUS
WA _SUCCESS

DEMO_CALLBACK_STATUS

sequence = DEMO_SEQUENCE_4

Lib_type=
1AQ 2nd Gen or 1AQ 2nd Gen
ULP or Rel IAQ or Rel IAQ ULP.
or PBAQ

DEMO_SEQUENCE_8

sequence

sequence = DEMO_SEQUENCE_6

End delay period
YES

A

sequence = DEMO_SEQUENCE_4 ‘

DEMO_CALLBACK_STATUS
v _WAIT

DEMO_CALLBACK_STATUS
_SUCCESS

nge = true

sensor_ch

i

DEMO_CALLBACK_STATUS_WAIT

gs_irq_callback_status =

Lib_type=
1AQ 2nd Gen or IAQ 2nd Gen
ULP or Rel IAQ or Rel IAQ ULP.

or PBAQ YES

sequence = DEMO_SEQUENCE_8 ‘

sequence = DEMO_SEQUENCE_6

Switch(gs_i2c_
callback_status;

Default

DEMO_CALLBACK_STATUS
WAIT

sequence

sensor_change = true

DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS

O_SEQUENCE_6

k.

sequence = DE

Switch(gs_i2c
callback_status|

Default

DEMO_CALLBACK_STATUS
_WAIT

DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS

sequence = DEMO_SEQUENCE_8 ‘

Lib_type =
IAQ 2nd Gen or IAQ 2nd Gen
ULP or Rel IAQ or Rel IAQ ULP,
or PBAQ

sequence
DEMO_SEQUENCE_13

sequence =
DEMO_SEQUENCE_11

Figure 6-4 Flowchart of Main Processing in Non-OS Version of ZMOD4410, ZMOD4450 Sample
Software (2)
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Switch(gs_i2c_
callback_status

End delay period

NO

Default
v
DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS ‘ sensor_change = true ‘ sequence = DEMO_SEQUENCE_1 ‘
_WAIT _SUCCESS _REPEAT
Y ) 4
‘ sensor_change = true ‘ sequence =
DEMO_SEQUENCE_11 v

{ (< ) ()

sequence =
DEMO_SEQUENCE_13

Switch(Lib_type)

other
RM_ZMOD4410_LIB_TYPE_IAQ_ RM_ZMOD4410_LIB_TYPE_IAQ_
RMéngg\]” égnﬂ,a,{l%':f{liq’ 2ND_GEN or RM_ZMOD4410_LIB_TYPE_IAQ_ RM_ZMOD4410_LIB_TYPE_ 2ND_GEN_ULP or
[y SULFUR_ODOR
RM_ZMODA4410_LIB_TYPE_ODOR RMJMOD““IZ%;\F,TV PE_REL_ 1ST_GEN_LOW_POWER _( RM_ZMODAI;I\ED:JL BP_TV PE_REL_ °
RM_ZMOD4410_LIB_TYPE_
A 4 h 4 h 4 h 4 A

sequence = DEMO_SEQUENCE_4 ‘

set delay period (90000 - 1010)ms

) ) )

sequence = sequence = sequence =
DEMO_SEQUENCE_15 DEMO_SEQUENCE_15 DEMO_SEQUENCE_15

sequence = DEMO_SEQUENCE_1 ‘ ‘ set delay period 5475ms ‘ ‘ set delay period 1990ms ‘

A4
12C Callback

IRQ Callback

DEMO_IRQ_ENABLE
other 1 DEMO_IRQ_ENABLE
RM_ZMODA4XXX_EVENT_DEV_ERR gs_irq_callback_status =
_POWER_ON_RESET or RM_ZMODAXXX_ DEMO_CALLBACK_STATUS_
RM_ZMODAXXX_EVENT DEV_ERR EVENT_ERROR SUCCESS
_ACCESS_CONFLICT
gs_i2c_callback_status = gs_i2c_callback_status = gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_ DEMO_CALLBACK_STATUS_ DEMO_CALLBACK_STATUS_
DEVICE_ERROR REPEAT SUCCESS v

| | END

Figure 6-5 Flowchart of Main Processing in Non-OS Version of ZMOD4410, ZMOD4450 Sample
Software (3)
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6.3.2 ZMOD4510

DEMO_IRQ_ENABLE.

g5_irq_callback_status =
DEMO_CALLBACK_STATUS_WAIT

’D : MACRO “DEMO_IRQ_ENABLE” route branch

sensor_change = false
Switch(sequence)

DEMO_SEQUENCE_1 DEMO_SEQUENCE_2 DEMO_SEQUENCE 4

DEMO_SEQUENCE_3

DEMO_IRQ_ENABLE

TDEMO_IRQ_ENABLE

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD status cheack

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

sequence = DEMO_SEQUENCE_S
sequence = DEMO_SEQUENCE_2

DEMO_SEQUENCE 5 &
1DEMO_IRQ_ENABLE

i - )

omosees | omosaewes | oaossaes lMM

y
gs_i2¢_callback_status =
DEMO_CALLBACK_STATUS_WAIT

gs_i2¢_callback_status =
DEMO_CALLBACK_STATUS_WAIT

Read ZMOD ADC Data

err == FSP_SUCCESS

sequence =
DEMO_SEQUENCE_10

m,m,smsox,msumml

_NOT_FINISHED

0

sequence = DEMO_SEQUENCE_7 set delay period 50ms ‘

sequence = DEMO_SEQUENCE_9

While(Isensor_change)

Default

DEMO_SEQUENCE_10 DEMO_SEQUENCE_11 DEMO_SEQUENCE_12

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

NO

Calculate data from ADC data

sequence = DEMO_SEQUENCE_12
o

sequence = DEMO_SEQUENCE_1

Figure 6-6 Flowchart of Main Processing in Non-OS Version of ZMOD4510 Sample Software (1)

RO1AN5899EJ0160 Rev.1.60
Dec.23.24

Page 23 of 91

RENESAS




RA Family, RX Family, RL78 Family

ZMOD4XXX

Sample Software Manual

Switch(gs_i2c_
callback_status

Default

DEMO_CALLBACK_STATUS
_WAIT

DEMO_CALLBACK_STATUS
_SUCCESS

A 4

sensor_change = true

DEMO_CALLBACK_STATUS
_REPEAT
4

sequ

NO

NO

Lib_type = OAQ 2nd Gen

Lib_type=NO203
YE

ence = DEMO_SEQUENCE_1 ‘

YES

A 4

‘ set delay pe

riod 2000ms

}

riod 6000ms ‘

‘ set delay pe

A 4
sequence = DEMO_SEQUENCE_3 ‘4—

<
<

Switch(gs_irq_
allback_status

Default

DEMO_CALLBACK_STATUS
_WAIT

A 4 A 4

DEMO_CALLBACK_STATUS
_SUCCESS

A

‘ sensor_change = true ‘

sequence = DEMO_SEQUENCE_4 ‘

‘ sensor_change = true ‘

gs_irq_callback_status =
DEMO_CALLBACK_STATUS_WAIT

Switch(gs_i2c_
allback_status

I e ]

sequence = DEMO_SEQUENCE_6 ‘
]

D

efault

DEMO_CALLBACK_STATUS
_WAIT

DEMO_CALLBACK_STATUS
_SUCCESS

DEMO_CALLBACK_STATUS
_REPEAT

v A 4

sensor_change = true ‘ sequence = DEMO_SEQUENCE_4 ‘

'

sequence = DEMO_SEQUENCE_6 ‘

v

Figure 6-7 Flowchart of Main Processing in Non-OS Version of ZMOD4510 Sample Software (2)
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Switch(gs_i2c_
callback_status

Default

NO

DEMO_CALLBACK_STATUS
_WAIT

DEMO_CALLBACK_STATUS
_SUCCESS
h 4

DEMO_CALLBACK_STATUS
_REPEAT
v

‘ sensor_change = true ‘

sequence = DEMO_SEQUENCE_6 ‘

'

sequence = DEMO_SEQUENCE_8 ‘

Switch(gs_i2c_
callback_status

|
®

End delay period

A 4

sensor_change = true ‘

sequence = DEMO_SEQUENCE_4

Default

DEMO_CALLBACK_STATUS

h 4

DEMO_CALLBACK_STATUS
_SUCCESS

_REPEAT
A 4

sensor_change = true ‘

sequence = DEMO_SEQUENCE_8 ‘

A 4

sequence =
DEMO_SEQUENCE_11

Switch(gs_i2c_
callback_status

DEMO_CALLBACK_STATUS

Default

DEMO_CALLBACK_STATUS

DEMO_CALLBACK_STATUS

A 4

_REPEAT
v

‘ sensor_change = true

_SUCCESS

sequence =
DEMO_SEQUENCE_11

'

‘ sequence = ‘

DEMO_SEQUENCE_13
I

12C Callback

Args->event

other

v _ACCESS_CONFLICT

RM_ZMOD4XXX_EVENT_DEV_ERR
_POWER_ON_RESET or
RM_ZMOD4XXX_EVENT_DEV_ERR

v

RM_ZMODAXXX _
EVENT_ERROR

v

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_
DEVICE_ERROR

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_
REPEAT

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_
SUCCESS

DEMO_CALLBACK_STATUS l

IRQ Callback

DEMO_IRQ_ENABLE

! DEMO_IRQ_ENABLE

gs_irq_callback_status =
DEMO_CALLBACK_STATUS_
SUCCESS

END

Figure 6-8 Flowchart of Main Processing in Non-OS Version of ZMOD4510 Sample Software (3)
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6.4 Flowchart of OS Version of Sample Software
The OS version uses a semaphore in control of the sensor and operates a thread for controlling the sensor.

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

6.4.1 ZMOD4410, ZMOD4450

12C Open
Create semaphore & mutex

DEMO_IRQ_ENABLE

gs_irq_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD Open (sensor 0)

D : MACRO “DEMO_IRQ_ENABLE” route branch

vTaskDalete()

vTaskDelay() : 1ms

Switch(sequence)

> °
DEMO_SEQUENCE_6

| DEMO_IRQ_ENABLE

A,
Yy ° gs_i2c_callback_status =

DEMO_CALLBACK_STATUS_WAIT

ZMOD DeviceErrorCheck

) 4
gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

Start Measurement

DEMO_SEQUENCE_1 DEMO_SEQUENCE_2 DEMO_SEQUENCE_3 DEMO_SEQUENCE_4 & DEMO_SEQUENCE_5
DEMO_IRQ_ENABLE

| DEMO_IRQ_ENABLE

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD status cheack

sequence = DEMO_SEQUENCE_4

Default

DEMO_SEQUENCE_7 l DEMO_SEQUENCE_8 DEMO_SEQUENCE_9 DEMO_SEQUENCE_10 DEMO_SEQUENCE_11 l DEMO_SEQUENCE_12 l
} @ v .
Set Temperature & Humidity
(1AQ 2nd Gen or

IAQ 2nd Gen ULP or PBAQ)

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD DeviceErrorCheck

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

Read ZMOD ADC Data

Return Error

other °
FSP_SUCCESS FSP_ERR_SENSOR_MEASUREMENT
_NOT_FINISHED
h 4 h 4 sequence =
sequence = DEMO_SEQUENCE_8 ‘ sequence = DEMO_SEQUENCE_3 ‘ e DEMO_SEQUENCE_10 °

sequence =
DEMO_SEQUENCE_12

vTaskDelay() : 50ms

Figure 6-9 Flowchart of Main Processing in OS Version of ZMOD4410, ZMOD4450 Sample Software
(1)
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Switch(Lib_type)

Switch(gs_i2c_
callback_status|

other

Default

RM_ZMOD4410_LIB_TYPE_IAQ_

RM_ZMOD4410_UIB_TYPE_IAQ_

RM_ZMOD4410_LIB_TYPE_REL_

RM_ZMOD4410_LIB_TYPE_ DEMO_CALLBACK STATUS l

DEMO_CALLBACK_STATUS

DEMO_CALLBACK_STATUS
_SUCCESS

sequence = DEMO_SEQUENCE_3 ‘

sequence = DEMO_SEQUENCE_1 ‘

l

vTaskDelay() : 1ms

Default

D GEN. UL 2ND_GEN or 1AQ_ULP
- RM_ZMOD4410_UB_TYPE_REL_
IAQ
A
‘ vTaskDelay() : 1010ms ‘ ‘ VTaskDelay() : 3000ms ‘ ‘ VTaskDelay() : 1500ms ‘ ‘ vTaskDelay() : 5000ms ‘
sequence
D
Switch(gs_i2c_
callback_status
witch(gs_irq_
allback_status) Default

DEMO_CALLBACK_STATUS
_WAIT

Lib_type=
1AQ 2nd Gen or 1AQ 2nd Gen
ULP or Rel IAQ or Rel IAQ ULP.
or PBAQ

DEMO_CALLBACK_STATUS
_SUCCESS

YES

DEMO_CALLBACK_STATUS | DEMO_CALLBACK_STATUS
WAIT _SUCCESS

Lib_type=
1AQ 2nd Gen or IAQ 2nd Gen
ULP or Rel IAQ or Rel IAQ ULP,
or PBAQ

sequence = DEMO_SEQUENCE_7

sequence = DEMO_SEQUENCE_S

DEMO_CALLBACK_STATUS
_REPEAT

sequence = DEMO_SEQUENCE_3

VTaskDelay() : 1ms

sequence = DEMO_SEQUENCE_7 ‘

sequence = DEMO_SEQUENCE_5 ‘

I

Switch(gs_i2c_
allback_status

Default

DEMO_CALLBACK_STATUS
_WAIT

sequence = DEMO_SEQUENCE_7

DEMO_CALLBACK_STATUS
_SUCCESS

VTaskDelay() : Ims

DEMO_CALLBACK_STATUS
_REPEAT

sequence = DEMO_SEQUENCE_S

©

Switch(gs_i2c_
allback_status!

Default

DEMO_CALLBACK_STATUS | DEMO_CALLBACK_STATUS
N . UCCESS

Lib_type =
1AQ 2nd Gen or IAQ 2nd Gen
ULP or Rel IAQ or Rel IAQ ULP,
or PBAQ

sequence =
DEMO_SEQUENCE_11

sequence = DEMO_SEQUENCE_9

DEMO_CALLBACK_STATUS

sequence = DEMO_SEQUENCE_7

VTaskDelay() : ms

Figure 6-10 Flowchart of Main Processing in OS Version of ZMOD4410, ZMOD4450 Sample Software

)
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Switch(gs_i2c_
callback_status

Default

DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS

_SUCCESS
A 4 A 4
sequence =
DEMO_SEQUENCE_11

DEMO_CALLBACK_STATUS
_REPEAT

sequence = DEMO_SEQUENCE_9 ‘

y

vTaskDelay() : Ims ‘

Switch(Lib_type)

other

RM_ZMOD4410_LIB_TYPE_IAQ_ RM_ZMOD4410_LIB_TYPE_IAQ_
RMgZTMSEﬁEﬁWLE;:}Q’ 2ND_GEN or RM_ZMOD4410_LIB_TYPE_IAQ_ RM_ZMOD4410_UB_TYPE_ 2ND_GEN_ULP or
RM ZMOD4410 LB TYPE ODOR RM_ZMOD4410_LIB_TYPE_REL_ 1ST_GEN_LOW_POWER SULFUR_ODOR RM_ZMOD4410_LIB_TYPE_REL_
- R 1AQor IAQ_ULP
RM_ZMOD4410_LIB_TYPE_
h 4 h 4 PBAQ h 4 h 4 h 4
sequence = DEMO_SEQUENCE_3 ‘ sequence = DEMO_SEQUENCE_1 ‘ ‘ vTaskDelay() : 5475ms ‘ ‘ vTaskDelay() : 1990ms ‘ vTaskDelay() : (90000 — 1010)ms

l l l

sequence = DEMO_SEQUENCE_1 ‘ sequence = DEMO_SEQUENCE_1 ‘ sequence = DEMO_SEQUENCE_1 ‘

12C Callback

IRQ Callback

| DEMO_IRQ_ENABLE

DEMO_IRQ_ENABLE
Args->event

other

gs_irq_callback_status =
DEMO_CALLBACK_STATUS_
SUCCESS

RM_ZMOD4XXX_EVENT_DEV_ERR
_POWER_ON_RESET or
RM_ZMOD4XXX_EVENT_DEV_ERR

v _ACCESS_CONFLCT v v

gs_i2c_callback_status = gs_i2c_callback_status = gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_ DEMO_CALLBACK_STATUS_ DEMO_CALLBACK_STATUS_
DEVICE_ERROR REPEAT SUCCESS

RM_ZMODAXXX_
EVENT_ERROR

END

Figure 6-11 Flowchart of Main Processing in OS Version of ZMOD4410, ZMOD4450 Sample Software
3
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6.4.2 ZMOD4510

12COpen
Create semaphore & mutex

DEMO_IRQ_ENABLE

g5_irq_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD Open (sensor 0)

*

’D : MACRO “DEMO_IRQ_ENABLE” route branch

vTaskDalete()

VTaskDelay() : 1ms

Switch(sequence)

DDEMO_SEQUENCE_1 DEMO_SEQUENCE_2 DEMO_SEQUENCE_3

DEMO_IRQ_ENABLE

1 DEMO_IRQ_ENABLE

gs_i2c_callback_status =

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

Start Measurement

DEMO_CALLBACK_STATUS_WAIT

ZMOD status cheack

sequence = DEMO_SEQUENCE_4
sequence = DEMO_SEQUENCE_2

DEMO_SEQUENCE_4 &

| DEMO_IRQ_ENABLE DEMO_SEQUENCE_5

DEMO_SEQUENCE_6

DEMO_SEQUENCE_7

e gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

!

‘ Device Error Check ‘

Read ZMOD ADC Data ‘

sequence = DEMO_SEQUENCE_6

err == FSP_SUCCESS

DEMO_SEQUENCE_8

FSP_SUCCESS

FSP_ERR_SENSOR_MEASUREMENT
_NOT_FINISHE

sequence = DEMO_SEQUENCE_8 ‘

sequence = DEMO_SEQUENCE_3 ‘

VTaskDelay() : 56ms

®
S

Default

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

sequence = DEMO_SEQUENCE_10

NO
sequence = DEMO_SEQUENCE_1

|

Figure 6-12 Flowchart of Main Processing in OS Version of ZMOD4510 Sample Software (1)
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Switch(gs_i2c_
callback_status
Default
DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS
_SUCCESS DEMO_CALLBACK_STATUS
_REPEAT
v
Lib_type = OAQ 2nd Gen sequence = DEMO_SEQUENCE_1
YES
NO
A 4
‘ vTaskDelay() : 2000ms ‘
Lib_type=N0O203
YE
NO
‘ vTaskDelay() : 6000ms ‘
v
e sequence = DEMO_SEQUENCE_3 }4—
) 4
-
Switch(gs_irq_ Switch(gs_i2c_
allback_status llback stat
Defaut Cback_stalus Default
DEMO_CALLBACK_STATUS
DEMO_CALLBACK_STATUS ~ SUCCESS DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS
~ _WAIT _SUCCESS _REPEAT
gs_irq_callback_status = v v
DEMO_CALLBACK_STATUS_WAIT

sequence = DEMO_SEQUENCE_5 ‘

e sequence = DEMO_SEQUENCE_3 ‘ e

sequence = DEMO_SEQUENCE_5 ‘

4

Switch(gs_i2c_
callback_status

Default

DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS
_SUCCESS _REPEAT
A 4 A 4
sequence = DEMO_SEQUENCE_7 ‘ sequence = DEMO_SEQUENCE_5 ‘ e
Y

Figure 6-13 Flowchart of Main Processing in OS Version of ZMOD4510 Sample Software (2)
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Switch(gs_i2c_
callback_status

Default

DEMO_CALLBACK_STATUS
_WAIT

DEMO_CALLBACK_STATUS
_SUCCESS

A 4

DEMO_CALLBACK_STATUS
_REPEAT

A

sequence = DEMO_SEQUENCE_9 ‘

sequence = DEMO_SEQUENCE_7 ‘

Switch(gs_i2c_
callback_status

sequence =
DEMO_SEQUENCE_11

Default
DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS
_SUCCESS _REPEAT
A 4 A 4 e

sequence = DEMO_SEQUENCE_9 ‘

12C Callback

Args->event

IRQ Callback

other

_POWER_ON_RESET or

_ACCESS_CONFLICT

A 4

RM_ZMODAXXX_EVENT_DEV_ERR

RM_ZMODAXXX_EVENT_DEV_ERR

RM_ZMOD4XXX _
EVENT_ERROR

A 4

A 4

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_
DEVICE_ERROR

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_
REPEAT

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_
SUCCESS

DEMO_IRQ_ENABLE

! DEMO_IRQ_ENABLE

A
gs_irq_callback_status =
DEMO_CALLBACK_STATUS_
SUCCESS

Figure 6-14 Flowchart of Main Processing in OS Version of ZMOD4510 Sample Software (3)
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6.5 Control Sequence when Interrupt Control

In the following operation modes, measurement start communication is performed at regular intervals to keep

the sensor accuracy. The execution timing of Measurement Start communication and data read

communication under interrupt control is shown below.

The ZMOD4410 and ZMOD4510 combination project, each software is designed to run in parallel.

Therefore, even when combined, communication with each sensor is performed at the following timing.
However, if there is a delay during communication processing, it may be executed at a different cycle than

the one below.

Table 6-2 List of Measurement Start Cycle and Read Timing

Operation Mode Measurement Start Cycle | Read Timing

IAQ 1st Gen 5475ms After measurement starts, read data as soon as

(Low Power) measurement is completed.

IAQ 2nd Gen 3sec After measurement starts, read data 3sec later.

IAQ 2nd Gen ULP 90sec After measurement starts, read data 1010ms later.

Sulfur Odor 1990ms After measurement starts, read data as soon as
measurement is completed.

Rel IAQ 3sec After measurement starts, read data 3sec later.

Rel IAQ ULP 90sec After measurement starts, read data 1500ms later.

PBAQ Bsec After measurement starts, read data 5sec later.

OAQ 2nd Gen 2sec After measurement starts, read data 2sec later.

NO2 O3 6sec After measurement starts, read data 6sec later.

Note If sensor measurement is not completed, data read communication will not be performed.
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7. Configuration Settings
The following items and values can be specified.

Green setting value is an item selected by default, and Orange setting value is an item that cannot be
changed.

For module names and callback function names, specify hames that conform to the C language standard.

When using the different module version, the settings items and values shown below may differ.

7.1 ZMOD4XXX Sensor Control Module Settings

7.1.1 RA Family
Select the “rm_zmod4xxx” stack in the "Stack" tabbed page of the FSP Configurator, and the configurable
items are shown in the "Properties” tabbed page.

Table 7-1 ZMODA4XXX Settings for RA Family

Configurable Item Value Description

Common

Parameter Checking Default (BSP) Specify the include parameter check processing in

Enabled code. o o
. When “Disabled” is specified, excluding in the code.
Disabled When “Enabled” is specified, including in the code.

Module g_zmod4xxxx_sensor ZMOD4XXX Gas Sensor (rm_zmod4xxx)

Name g_zmod4xxx_sensor0 Specify the name of the module.

Comms I12C Callback zmod4xxx_comms_i2c_callback Specify the name of the user callback function.
When "NULL" is specified, no callback function is
used.

IRQ Callback zmod4xxx_irg_callback Specify the IRQ user callback function name.
When "NULL" is specified, no callback function is
used.
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7.1.2 RX Family

Select the “r_zmod4xxxx_rx” component on the "Component" tabbed page of the Smart Configurator, and

the configurable items will be shown in the “Configure” panel.

Table 7-2 ZMOD4XXX Settings for RX Family

Configurable Iltem
Configurations

Parameter Checking

Number of ZMOD4XXX Sensors

Operation mode of ZMOD4XXX
Sensor{x}
(x=0o0r1l)

I2C Communication device No.
for ZMOD4XXX sensor
device{x}

(x=0o0r1l)

12C callback function for
ZMOD4XXX sensor device{x}
(x=0o0r1)

Enable IRQ from ZMOD4XXX
sensor device{x}

(x=0o0r1l)

IRQ Callback function for
ZMOD4XXX sensor device{x}
(x=0o0r1l)

IRQ number for ZMOD4XXX
sensor device{x}

(x=0o0r1l)

IRQ trigger for ZMOD4XXX
sensor device {x}

(x=0o0r1l)

IRQ interrupt priority for
ZMOD4XXX sensor device{x}
(x=0o0r1)

Value

System Default
Enabled
Disabled

1

2

Not selected.

IAQ 1st Gen. (Continuous)
IAQ 1st Gen. (Low Power)
IAQ 2nd Gen.

Odor

Sulfur-based Odor

OAQ 2nd Gen.

IAQ 2nd Gen. Ultra-Low Power
RAQ

Rel 1AQ.

Rel IAQ. Ultra-Low Power
PBAQ.

NO2 O3

12C Communication Device{x}
(x=0-15)

zmod4xxx_user_i2c_callback{x}
(x=0o0r1)

Disabled
Enabled

zmod4xxx_user_irg_callback{x}
(x=0o0r1)

IRQ{x}
(x=0-15)

Low Level
Falling
Rising

Both Edges
Priority{x}
(x=0-15)

Description

Specify the include parameter check
processing in code.

When “Disabled” is specified, excluding in the
code.

When “Enabled” is specified, including in the
code.

Specify the number of ZMOD4XXX sensors.

Specify ZMOD4XXX sensor operation mode.

Specify the communications device nhumber to
be used by the sensor.

Specify the name of 12C callback function.
When "NULL" is specified, no callback function
is used.

Specify IRQ enable or disable.

Specify the name of IRQ callback function.
When "NULL" is specified, no callback function
is used.

Specify valid IRQ number.

Specify IRQ trigger.
When using ZMOD4XXX Sensor Pmod Board,
specify Rising. (Note 1)

Specify IRQ interrupt priority.

Note 1: The interrupt trigger setting depends on the interrupt signal circuit. For information of the interrupt
circuit configuration, refer to "8.5 Notes for Interrupt Signal Circuits".
If the circuit configuration connects the ZMODA4XXX INT signal directly to the MCU interrupt terminal,

set it to "Falling".
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7.1.3 RL78 Family

Select the “r_zmod4xxx” component on the "Component" tabbed page of the Smart Configurator, and the
configurable items will be shown in the “Configure” panel.

Table 7-3 ZMOD4XXX Settings for RL78 Family

Configurable Iltem
Configurations

Parameter Checking

Number of
ZMOD4XXX Sensors

Operation mode of
ZMOD4XXX Sensor{x}
(x=0o0r1l)

12C Communication device
No. for ZMOD4XXX sensor
device{x}

(x=0o0r1l)

12C callback function for
ZMOD4XXX sensor
device{x}

(x=0or1l)

Enable INTC from
ZMOD4XXX sensor
device{x}

(x=0o0r1l)

INTC Callback function for
ZMOD4XXX sensor
device{x}

(x=0or1l)

INTC Callback function for
ZMOD4XXX sensor
device{x}

(x=0o0r1)

Value

System Default
Enabled
Disabled

1
2

IAQ 1st Gen. (Continuous)
IAQ 1st Gen. (Low Power)
IAQ 2nd Gen.

Odor

Sulfur-based Odor

OAQ 2nd Gen.

IAQ 2nd Gen. Ultra-Low Power
RAQ

Rel IAQ.

Rel IAQ. Ultra-Low Power
PBAQ.

NO2 03

I2C Communication Device{x}
x=0-4)

zmod4xxx_user_i2c_callback{x}
(x=0o0r1)

Disabled
Enabled

zmod4xxx_user_irg_callback{x}
(x=0o0r1)

INTP{x}
(x=0 - 15)

Description

Specify the include parameter check processing in
code.

When “Disabled” is specified, excluding in the
code.

When “Enabled” is specified, including in the code.
Specify the number of ZMOD4XXX sensors.

Specify ZMOD4XXX sensor operation mode.

Specify the communications device number to be
used by the sensor.

Specify the name of 12C callback function.
When "NULL" is specified, no callback function is
used.

Specify INTC enable or disable.

Specify the name of INTC callback function.
When "NULL" is specified, no callback function is
used.

Specify the number of INTC.

Note: When using Code Generator or using Smart Configurator of e2 studio 2021-10 or later, library settings
are not automatically set in the build settings. Please set the library settings manually after code

generation.
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7.2 12C Communication Middleware (COMMS_I2C) Settings

7.2.1 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.
Table 7-4 COMMS_12C Settings for RA Family

Configurable ltem Value

Common

Parameter Checking Default (BSP)
Enabled
Disabled

Description

Specify the include parameter check processing in
code.

When “Disabled” is specified, excluding in the code.
When “Enabled” is specified, including in the code.

Module g_comms_i2c_device0 I2C Communication Device (rm_comms_i2c)

Name g_comms_i2c_device0
Semaphore Timeout OXFFFFFFFF

Slave Address 0x32 or 0x33
Address Mode 7-Bit
Callback rm_zmod4xxx_comms_i2c_callback

Module g_comms_i2c_bus0 12C Shared Bus (rm_comms_i2c)

Name g_comms_i2c_bus0
Bus Timeout OXFFFFFFFF
Semaphore for blocking | Unuse
Use
Recursive Mutex for Unuse
Bus Use
Channel 0
Rate Standard
Fast-mode

Fast-mode plus

Specify the name of the module.

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

Specify the slave address.

No setting is required as this will be overwritten by
the Sensor Control module.

Specify the number of slave address bits.

No setting is required as this will be overwritten by
the Sensor Control module.

Specify the name of the user callback function.

No setting is required as this will be overwritten by
the Sensor Control module.

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

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

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

Specify the channel number to be used.

This setting is valid only when the 12C driver is
“r_iic_master”.

When using other 12C drivers, this setting is invalid.
Specify the bit rate.

When using ZMOD4XXX, Standard or Fast-mode
can be set. If other devices are connected on the
same bus, set the transfer rate taking into
consideration the transfer rate that can be set for
those devices.

When using “r_iica_master”, specify “Standard”due
to the electrical characteristics of ICAx.

When using “r_sci_i2c”, “r_sau_i2c” this setting is
invalid.
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7.2.2 RX Family

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

Table 7-5 COMMS _12C Settings for RX Family

Configurable Item
Configurations
Parameter Checking

Value

System Default

Enabled

Disabled
Number of I12C Shared Unused
Buses 1

2-16
Number of 12C Unused
Communication Devices 1

2-16
Blocking operation Disabled
supporting with RTOS Enabled
Bus lock operation Disabled
supporting with RTOS Enabled
I12C Driver Type for 12C RIIC
Shared bus{x} SCl lIC

(x=0 - 15)

Not selected

Channel No. for I12C 0

Shared bus{x}

(x=0-15)

Timeout for the bus lock OXFFFFFFFF

of 12C Shared Bus{x}
(x=0-15)
I12C Shared Bus No. for

12C Shared Bus{x}

I2C Communication (x=0-15)
Device{x}

(x=0-15)

Slave address for 12C 0x00

Communication device{x}
(x=0-15)

Address mode for 12C
Communication device{x}
(x=0-15)

Callback function for 12C
Communication device{x}
(x=0-15)

Timeout for the blocking
bus of 12C
Communication device{x}
(x=0-15)

7 bit address mode

comms_i2c_user_callback{x}
(x=0-15)

OXFFFFFFFF

Description

Specify the include parameter check processing in code.
When “Disabled” is specified, excluding in the code.
When “Enabled” is specified, including in the code.

Specify the number of communications bus lines that can
be connected.

Specify the number of 12C device that can be connected.

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

For an RTOS project, enable or disable the bus lock
operation.

Specify the 12C bus type to be used for the
communication bus.

When using the “RIIC”, r_riic_rx is necessary.

When using the “SCI IIC”, “r_sci_iic_rx is necessary.

If an unused FIT module is deleted, a warning message
will appear, but this does not affect the operation.
Specify the 12C channel number to be used for the
communication bus.

Specify the time of 12C bus lock timeout.

Specify the configuration of used communication bus.

Specify the slave address of the device to be connected
to the communications bus.

When using ZMOD4XXX, specify 0x32 or 0x33.

Specify the slave address mode.

When using ZMOD4XXX, specify the 7-bit address mode.

Specify the name of the user callback function.
When using r_zmod4xxx_rx, specify
rm_zmod4xxx_callback{y} (y = 0 or 1).

Specify the time of 12C bus blocking timeout.
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7.2.3 RL78 Family

Select the "r_comms_i2c" component on the "Component" tabbed page of the Smart Configurator, and the

configurable items will be shown in the "Configure" panel.

Table 7-6 COMMS_12C Settings for RL78 Family

Configurable Item
Configurations
Parameter Checking

Number of I12C Shared
Buses

Number of 12C
communication Devices

I12C Driver Type for 12C
Shared bus{x}

x=0-4)

Component name for the 12C
bus{x}

x=0-4)

I12C Shared Bus No. for 12C
Communication Device{x}
x=0-4)

Slave address for 12C
Communication device{x}
x=0-4)

Callback function for 12C
Communication device{x}
x=0-4)

Value

System Default
Enabled
Disabled

Unused

1

2-5

Unused

1

2-5

IICA

SAU IIC

Not selected
Config_lIC00

12C busO
12C busl
12C bus2
I12C bus3
12C bus4
0x00

comms_i2c_user_callback{x}
x=0-4)

Description

Specify the include parameter check processing in
code.

When “Disabled” is specified, excluding in the code.
When “Enabled” is specified, including in the code.
Specify the number of communication bus lines that
can be connected.

Specify the number of 12C devices can be
connected.

Specify the 12C type to be used for the
communication bus.

When using ZMOD4XXX, specify “lICA”.

Specify the 12C bus component name to be used for
the communication bus.

Specify the 12C bus configuration to be used for the
communication bus.

Specify the slave address of the device to be
connected to the communications bus.

When using ZMOD4XXX, specify 0x32 or 0x33.
Specify the name of the user callback function.
When using r_zmod4xxx specify
rm_zmod4xxx_callback{y} (y =0 or 1).
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7.3
7.3.1 RA Family

I2C Driver Settings

Select the “r_iic_master”, “r_sci_i2c”, 'r_sau_i2c” or “r_iica_master” stack in the "Stack" tabbed page of
the FSP Configurator, and the configurable items are shown in the "Properties” tabbed page.

(1) r_iic_master

Table 7-7 r_iic_master Settings for RA Family

Configurable Item
Common

Parameter Checking

DTC on Transmission
and Reception

10-bit slave
addressing

Value

Default (BSP)
Enabled
Disabled
Enabled
Disabled
Enabled
Disabled

Module g_i2c_master0 12C Master (r_iic_master)

Name
Channel

Rate

Custom Rate (bps)

Rise Time (ns)
Fall Time (ns)

Duty Cycle (%)
Slave Address

Address Mode
Timeout Mode
Timeout during SCL
low

Callback

Interrupt Priority Level

Pins
SDA
SCL

g_i2c_master0
0

Standard
Fast-mode
Fast-mode plus
0

120
120

50
0x00

7-Bit

10-Bit

Short Mode

Long Mode

Enabled

Disabled
rm_comms_i2c_callback

Priority O (highest)
Priority 1
Priority 2
Priority 3

Pxxx
Pxxx

Description

Specify the include parameter check processing in code.
When “Disabled” is specified, excluding in the code.
When “Enabled” is specified, including in the code.

Specify whether to use the DTC for transmission and reception.

Specify whether to support 10-bit addressing for the slave
address.
No setting is required as this will be overwritten by COMMS_I2C.

Specify the name of the module.

Specify the channel number to be used.

No setting is required as this will be overwritten by COMMS_12C.
Specify the bit rate.

No setting is required as this will be overwritten by COMMS_12C.

Specify the custom bit rate.

This setting is valid when the value is other than 0. Use this
setting when you want to set the low bitrate within the “Rate”
setting range.

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.

Specify the slave address for the device to be connected.

No setting is required as this will be overwritten by COMMS_12C.
Specify the salve address mode for the device to be connected.
No setting is required as this will be overwritten by COMMS_I2C.
Specify the time of 12C bus timeout.

Specify whether to timeout can occur when SCL is held low for a
duration longer than what is set in the timeout mode.

Set the user callback function name.

No setting is required as this will be overwritten by COMMS_I2C.
Specify the interrupt priority level of the 12C bus driver.

The pin numbers to be used by the driver are displayed.
Use the "Pins" tabbed page to modify the pin configuration.
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)

r_sci_i2c

Table 7-8 r_sci_i2c Settings for RA Family

Configurable Item
Common
Parameter Checking

DTC on Transmission
and Reception

10-bit slave
addressing

Value

Default (BSP)
Enabled
Disabled
Enabled
Disabled
Enabled
Disabled

Module g_i2c0 12C Master (r_sci_i2c)

Name
Channel
Slave Address

Address Mode

Rate

Custom Rate (bps)

SDA Output Delay
(nano seconds)

Noise filter setting

Bit Rate Modulation
Callback

Interrupt Priority
Level

RX Interrupt Priority
Level [Only used
when DTC is
enabled]

Pins
SDA
SCL

g_i2c0
0
0x00

7-Bit

10-bit
Standard
Fast-mode

300

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
Enable

Disable
rm_comms_i2c_callback

Priority O (highest)
Priority 1
Priority 2
Priority 3
Priority O (highest)
Priority 1
Priority 2
Priority 3
Disabled

Pxxx
Pxxx

Description

Specify the include parameter check processing in code.
When “Disabled” is specified, excluding in the code.
When “Enabled” is specified, including in the code.

Specify whether to use the DTC for transmission and reception.

Specify whether to support 10-bit addressing for the slave
address.
No setting is required as this will be overwritten by COMMS_I2C.

Specify the name of the module.

Specify the channel number to be used.

Specify the slave address for the device to be connected.

No setting is required as this will be overwritten by COMMS_|2C.
Specify the salve address mode for the device to be connected.
No setting is required as this will be overwritten by COMMS_12C.
Specify the bit rate.

When using ZMOD4XXX, Standard or Fast-mode can be set. If
other devices are connected on the same bus, set the transfer

rate taking into consideration the transfer rate that can be set for
those devices.

Specify the custom bit rate.

This setting is valid when the value is other than 0. Use this
setting when you want to set the low bitrate within the “Rate”
setting range.

Specify the SDA output delay time.

Specify the noise filter to be used for input signals.

Enable or disable the bit rate modulation function.

Set the user callback function name.
No setting is required as this will be overwritten by COMMS_12C.
Specify the interrupt priority level of the 12C bus driver.

When using DTC, specify the priority level of the reception
interrupt.

The pin numbers to be used by the driver are displayed.
Use the "Pins" tabbed page to modify the pin configuration.
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(3) r_sau_i2c

Table 7-9 r_sau_i2c Settings for RA Family

Configurable Item
Common
Parameter Checking

Enable Critical
Section

Manual Start-Stop

Enable Single
Channel

12C Restart

DTC Support

Value

Default (BSP)
Enabled
Disabled
Enabled
Disabled

Enabled
Disabled

00
20
11
Disabled
Enabled
Disabled

Enabled
Disabled

Module g_i2c0 12C Master (r_sau_i2c)

Name

Channel

Operation clock
Slave Address

Rate

Delay time
(Microseconds)

Callback
Transfer end interrupt

priority

Custom Rate (bps)

Pins
SCL
SDA

g_i2c0

00
11
20
CKO
CK1
0x00

Standard
Fast-mode
Fast-mode plus

5
rm_comms_i2c_callback

Priority O (highest)
Priority 1

Priority 2

Priority 3

0

Pxxx
Pxxx

Description

Specify the include parameter check processing in code.
When “Disabled” is specified, excluding in the code.
When “Enabled” is specified, including in the code.

Set enable or disable of critical section.

When using multiple channels on the same SAU unit, specify
Enabled.

Specify whether the user calls the start condition and stop
condition function.

When “Disabled” is specified, excluding in the code.

When “Enabled” is specified, including in the code.

Does not include processing other than the specified channel.
When "Disabled" is selected, all channels are supported.

Specify the include resuming condition processing in code.
When “Disabled” is specified, excluding in the code.
When “Enabled” is specified, including in the code.

Specify whether to support the DTC.

Specify the name of the module.

Specify the channel number to be used.

Specify the 12C operation clock.

Specify the slave address for the device to be connected.

No setting is required as this will be overwritten by COMMS_12C.
Specify the bit rate.

When using ZMOD4XXX, Standard or Fast-mode can be set. If
other devices are connected on the same bus, set the transfer
rate taking into consideration the transfer rate that can be set for
those devices.

Specify the SDA output delay time.

Set the user callback function name.
No setting is required as this will be overwritten by COMMS_12C.
Specify the priority level of the transmission end interrupt.

Specify the custom bit rate.

This setting is valid when the value is other than 0. Use this
setting when you want to set the low bitrate within the “Rate”
setting range.

The pin numbers to be used by the driver are displayed.
Use the "Pins" tabbed page to modify the pin configuration.
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(4) r_iica_master

When configuring IICA using FSP v5.4.0 or higher, set “SCLA Pin” and “SDAA Pin” in “Stacks”
tabbed page to Pin numbers only.

Table 7-10 r_iica_master Settings for RA Family

Configurable Item

Common

Parameter
Checking

10-bit slave
addressing

Value

Default (BSP)
Enabled
Disabled
Enabled
Disabled

Description

Specify the include parameter check processing in code.
When “Disabled” is specified, excluding in the code.
When “Enabled” is specified, including in the code.

Specify whether to support 10-bit addressing for the slave address.
No setting is required as this will be overwritten by COMMS_12C.

Module g_iica_master0 IICA Master (r_iica_master)

Name
Rate

Custom Rate (bps)

Signal Rising Times

(us)

Signal Falling
Times (us)
Duty Cycle (%)
Digital Filter

Address Mode
Slave Address
Communication
reservation

Callback

IICAO
communication
interrupt priority

SCLA Pin
SDAA Pin

g_iica_master0
Standard
Fast-mode
Fast-mode plus
0

0
0

53
Enabled
Disabled
7-Bit
10-Bit
0x00

Enabled
Disabled
rm_comms_i2c_callback

Priority O (highest)
Priority 1

Priority 2

Priority 3

Pxxx

Pxxx

Specify the name of the module.
Specify the bit rate.
No setting is required as this will be overwritten by COMMS_I2C.

Specify the custom bit rate.

This setting is valid when the value is other than 0. Use this setting
when you want to set the low bitrate within the “Rate” setting
range.

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.
Specify whether to use the digital filter.

Specify the salve address mode for the device to be connected.
No setting is required as this will be overwritten by COMMS_I2C.
Specify the slave address for the device to be connected.

No setting is required as this will be overwritten by COMMS_12C.
Specify whether to use the communication reservation.

Set the user callback function name.
No setting is required as this will be overwritten by COMMS_12C.
Specify the interrupt priority level of the 12C bus driver.

Specify the pin numbers to be used.
No setting is required in “Pins” tabbed page.

g_iica_master0 IICA Master (r_iica_master)

Settings Property Value

APl Info Common

w Module g_iica_master0 IICA Master (r_iica_master)

MName g_iica_master0
Rate (&) Standard
Signal Rising Time (us) 0
Signal Falling Time (us) )
Duty Cycle (%) 53
Digital Filter Disabled
Address Mode 7-Bit
Slave Address 000
Communication reservation Disabled
Callback (&) rm_coemms_i2c_callback
SCLA Pin P100
SDAA Pin P01
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7.3.2 RX Family

Select the “r_riic_rx” or “r_sci_iic_rx” component on the "Component" tabbed page of the Smart
Configurator, and the configurable items will be shown in the “Configure” panel.

(1) r_riic_rx

Table 7-11 r_riic_rx Settings for RX Family

Configurable Iltem
Configurations

Set parameter checking
enable

MCU supported channels

for CH{x}
x=0-2)
CH{x} RIIC bps(kbps)
x=0-2)

Digital filter for CH{x}
x=0-2)

Setting port setting
processing

Master arbitration lost

detection function for CH{x}

x=0-2)

Address {y} format for
CH{x}
x=0-2,y=0-2)

Slave Address {y} for
CH{x}
x=0-2,y=0-2)
General call address for
CH{x}

CH{x} RXI INT Priority
Level
x=0-2)

CH{x} TXI INT Priority
Level

x=0-2)

Value

System Default
Not

Include

Not supported
Supported

400

Not

One IIC phi

Two IIC phi

Three IIC phi

Four IIC 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 14
Level 15 (highest)
Level 1

Level 2

Level 14
Level 15 (highest)

Description

Specify the include parameter check processing in code.
When “Not” is specified, excluding in the code.
When “Include” is specified, including in the code.

Specify whether to support the operation of the channel.
When “Not supported” is specified, excluding in the code.
When “Supported” is specified, including in the code.

Specify the bit rate.

When using ZMOD4XXX, set it to 400kbps or less. If other
devices are connected on the same bus, set the transfer rate
taking into consideration the transfer rate that can be set for
those devices.

Specify the digital filter for input signals.

When “Not” is specified, disable the digital filter.

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

When “Not include port setting” is specified, excluding in the
code.

When “Include port setting” is specified, including in the
code.

Specify whether to use the master arbitration lost detection
function.

If using it in a multi-master environment, set it to "Used".
When “Unused” is specified, disable.

When “Used” is specified, enable.

Specify whether to support 7-bit addressing or 10-bit
addressing for the slave address.

When using ZMOD4XXX, select "7 bit address format".

Do not connect devices with different address formats on the
same bus.

Specify the slave address of the designated device.

No setting is required as this will be overwritten by
COMMS_I2C.

Specify whether to use the general call function.

When “Unused” is specified, disable.

When “Used” is specified, enable.

Specify the priority level of the reception interrupt.

Specify the priority level of the transmission interrupt.
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CH{x} EEI INT Priority
Level

x=0-2)

CH{x} TEI INT Priority
Level
x=0-2)

Timeout function for CH{x}
(x=0-2)

Timeout detection time for
CH{x}

x=0-2)

Count up during low period
of timeout detection for
CH{x}

x=0-2)

Count up during high
period of timeout detection
for CH{x}

x=0-2)

Set Counter of checking
bus busy

Resources
SCLx Pins

SDAX Pins

Level 1
Level 2

Level 14

Level 15 (highest)
Level 1

Level 2

Level 14
Level 15 (highest)
Unused

Used

Long mode
Short mode

Unused
Used

Unused
Used

1000

Checked
Unchecked
Checked
Unchecked

Specify the priority level of the error interrupt.

Specify the priority level of the transmission end interrupt.

Specify whether to use the timeout function.

When “Unused” is specified, disable.

When “Used” is specified, enable.

Specify the time for timeout detection.

When “Long mode” is specified, select the long mode.
When “Short mode” is specified, select the short mode.
Specify whether to increment the counter for detecting a
timeout while SCL is at the low level when the “Timeout
function” for the specified channel is enabled.

When “Unused” is specified, disable.

When “Used” is specified, enable.

Specify whether to increment the counter for detecting a
timeout while SCL is at the high level when the “Timeout
function” for the specified channel is enabled.

When “Unused” is specified, disable.

When “Used” is specified, enable.

Specify the counter value to be judged to represent the bus
busy state.

Specify the pins to be used.
Set the pin to “Checked”.
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(2) r_sci_iic_rx

Table 7-12 r_sci_iic_rx Settings for RX Family

Configurable Item
Configurations

Set parameter checking
enable

MCU supported
channels for CH{x}
x=0-12)

SCI IIC bitrate (bps) for
CH{x}

(x=0-12)

Interrupt Priority for
CH{x}
x=0-12)

Digital noise filter
(NFEN bit) for CH{x}
(x=0-12)

Noise Filter Setting
Register (NFCS bit) for
CH{x}

(x=0-12)

I12C Mode Register 1
(lICDL bit) for CH{x}
(x=0-12)

Software bus busy
check counter

Port Setting Processing

Resources
SSCLx Pins

SSDAX Pins

Value

System Default
Not

Include

Not supported
Supported

384000

Level 1
Level 2

Level 14

Level 15 (highest)
Disable

Enable

The clock divided by 1
The clock divided by 2
The clock divided by 4
The clock divided by 8
18

1000

Not include port setting
Include port setting

Checked
Unchecked
Checked
Unchecked

Description

Specify the include parameter check processing in code.
When “Not” is specified, excluding in the code.
When “Include” is specified, including in the code.

Specify whether to support the operation of channel.

Specify the bit rate.

When using ZMOD4XXX, set it to 38400bps or less. If other
devices are connected on the same bus, set the transfer rate
taking into consideration the transfer rate that can be set for
those devices.

Specify the interrupt priority level.

Specify whether to use the digital noise filter.

Specify the sample clock of the digital noise filter.

Specify the number of SDA output delay cycles relative to the
falling edge of SSCL pin output.

Set in the range of 1 to 31.

Specify the counter value to be judged to represent the bus busy
state.

Specify whether to include the pin function settings in the code
for using the ports as SSCL and SSDA pins.

Not include port setting: Omitted from the code.

Include port setting: Included in the code

Specify the pins to be used.
Set the pin to “Checked”.
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7.3.3 RL78 Family
Select "IICAX" as resource the IIC Communication (Master mode) component in the Smart Configurator, and
the configurable items will be shown in the “Configure” panel.

When using SCI I/F, the IIC communication (Master mode) driver (Ver.1.6.0) for SCI I/F generated by the
Smart Configurator settings cannot be used as is. This will be supported in the next version.

The following will not provide examples of settings or instructions on how to change the code when using

SCI/I/F.
(1) HNCAX
Table 7-13 [ICAx Settings for RL78 Family
Configurable Item Value Description
Configurations
Clock mode setting fCLK Specify the clock to drive counting.
fCLK/2
Address 16 Specify the local address.
Operation mode setting Standard Specify the operating mode.
East mode When using ZMOD4XXX, Standard or Fast-mode can be set. If

Fast mode plus

other devices are connected on the same bus, set the transfer rate
taking into consideration the transfer rate that can be set for those
devices.

Digital filter on Checked Specify whether to use the digital filtering.
Unchecked
Transfer clock (fSCL) 100000 Specify the bit rate.
Due to the electrical characteristics of IICAx, specify 100000bps or
less.
Set tR and tF manually Checked Manually set the SDAANn and SCLAn signal rising / falling times.
Unchecked
tR 0 Specify the SDAAn and SCLAn signal rising times.
tF 0 Specify the SDAAn and SCLAnN signal falling times.

Communication end
interrupt priority

LevelO (high)
Levell

Specify the priority level of the communication end interrupt.

(INTHCAX) Level2
Level3 (low)

Master transmission end | Checked Specify whether to use the callback function when master
Unchecked transmission ends.

Master reception end Checked Specify whether to use the callback function when master
Unchecked reception ends.

Master error Checked Specify whether to use the callback function when a
Unchecked communication error occurs.

Generated stop condition | Checked Specify whether to generate a stop condition in the callback

in master transmission / Unchecked function.

reception end callback
function

Set to “Unchecked”.
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7.4 IRQ Driver Settings
For information on matching the interrupt signal circuit, refer to “8.5 Notes for Interrupt Signal Circuits”.

7.4.1 RA Family

Select the “r_icu” stack in the "Stack" tabbed page of the FSP Configurator, and the configurable items are
shown in the "Properties" tabbed page.

The following is a configuration example for the ZMOD4XXX Sensor Pmod Board.

Table 7-14 r_icu Settings for RA Family

Configurable Item
Common
Parameter Checking

Value

Default (BSP)
Enabled
Disabled

Module g_external_irq0 External IRQ (r_icu)

Description

Specify the include parameter check processing in code.
When “Disabled” is specified, excluding in the code.
When “Enabled” is specified, including in the code.

Name g_external_irq0 Specify the name of the module.
Channel 0 Specify the channel number to be used.
Trigger Falling Specify the trigger.
Rising When using ZMOD4XXX Sensor Board, select "Rising".
Both Edges (Note 1)
Low Level
Digital Filtering Enabled Specify whether to use the digital filtering.
Disabled
Digital Filtering Sample PCLK /1 Specify the sample clock of digital filtering.
Clock (Only valid when PCLK /8
Digital Filtering is
Engable 9 9 PCLK / 32
PCLK / 64
Callback rm_zmod4xxx_irg_callback | Set the user callback function name.

The name of the user callback function is automatically
specified by r_icu.

Pin Interrupt Priority Priority O (highest) Specify the interrupt priority level of the IRQ driver.
Priority 1
Priority 2
Priority 3

Pins

IRQ Pxxx The pin numbers to be used by the driver are displayed.

Use the "Pins" tabbed page to modify the pin configuration.

Note 1: The interrupt trigger setting depends on the interrupt signal circuit. For information of the interrupt
circuit configuration, refer to "8.5 Notes for Interrupt Signal Circuits".
If the circuit configuration connects the ZMOD4XXX INT signal directly to the MCU interrupt terminal,
set it to "Falling".
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7.4.2 RX Family

Select the “r_irg_rx” component on the "Component" tabbed page of the Smart Configurator, and the
configurable items will be shown in the “Configure” panel.

The following is a configuration example for the ZMOD4XXX Sensor Pmod Board.

Table 7-15 r_irg_rx Settings for RX Family

Configurable Iltem Value Description
Configurations
Locking function for Enabled Enable or disable the locking functions for the IRQ APIs.
IRQ APIs Disabled
Set parameter checking | System Default Specify the include parameter check processing in code.
enable Not When “Disabled” is specified, excluding in the code.
Include When “Enabled” is specified, including in the code.
Filter for IRQ{x} Enabled Specify whether to use the digital filtering.
(x=0-15) Disabled
Filter clock divisor for Divisor 1 Specify the sample clock of digital filtering.
IRQ{x} Divisor 8
(x=0-15) Divisor 32
Divisor 64
IRQx Pins Checked Specify the pins to be used.
Unchecked Set the pin to “Checked”.

7.4.3 RL78 Family

Select the “Interrupt Controller” component on the "Component” tabbed page of the Smart Configurator,
and the configurable items will be shown in the “Configure” panel.

The following is a configuration example for the ZMOD4XXX Sensor Pmod Board.

Table 7-16 Interrupt Controller Settings for RL78 Family

Configurable Item Value Description

Configurations

INTP{x} Checked Enable or disable INTP{x}.

(x=0-11) Unchecked (x=0-11)

Valid edge Falling edge Specify the trigger.
Rising edge When using ZMOD4XXX Sensor Board, select "Rising". (Note 1)
Both edges

Priority Level O (high) Specify the interrupt priority level of the INTP{x}.
Level 1 (x=0-11)
Level 2
Level 3 (low)

Note 1: The interrupt trigger setting depends on the interrupt signal circuit. For information of the interrupt
circuit configuration, refer to "8.5 Notes for Interrupt Signal Circuits".
If the circuit configuration connects the ZMODA4XXX INT signal directly to the MCU interrupt terminal,
set it to "Falling"”.
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8. Guide for Changing Target Device

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

Therefore, you will need to review the following settings according to the user target circuit.

— Interrupt Signal Circuit: Refer to “8.5 Notes for Interrupt Signal Circuits”.
— RESET Signal Circuit:  Refer to “8.6 Notes for RESET Signal Circuits”.

In the ZMOD4XXX sample projects, measurement start communication is performed at regular intervals to
keep the sensor accuracy. Please refer to “6.5 Control Sequence when Interrupt Control" for design the
timing.

8.1 Importing Sample Project
To change a device in a sample project, need to import.

To import a sample project, follow the steps below.

1. 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 g 4 5 |

Select an import wizard:

|t;.-'pr:fi|tr:r text |

w [~ General ~
JE Archive File
[/ CMSIS Pack
=% Existing Projects into Workspace
[} File System
[T Preferences
[} Projects from Folder or Archive
=% Rename & Import Existing C/C++ Project into Workspace
Tas Renesas CC-RX project conversion to Renesas GCC RX
Ta# Renesas C5+ Project for CATEKOR/CATEKD
% Renesas CS+ Project for CC-RX, CC-RL and CC-RH
T Renesas GitHub FreeRTOS (with |oT libraries) Project
" Sample Projects on Renesas Website

= C/C++

= Cnde Generator

'i?;' < Back Finish Cancel
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2. 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.

&) select Folder X
“— v » ThisPC » Downloads » r01an0000cx0100-sensor v O Search r01an0000xx0100-sensor O
Organize = Mew folder S 0
Mame Date modified Type Size
s Quick access
SENSOR_RADET_MonOS 11/21/2024 1:59 PM File folder
@ OneDrive SEMSOR_RAZE1 FreeRTOS 11/21/2024 1:58 PM File folder
. SEMSOR_RAZET_MenOSs 11/21/2024 1:58 PM File folder
OneDrive - Personal
SEMSOR_RLTAG23_Mon(Os 11/21/2024 1:49 PM File folder
£ This PC SENSOR_RLTEG23_MonOS_LLVM 11/21/2024 1:4% PM File folder
& Network SEMSOR_RX140_FreeRTOS 11/21/2024 1:4% PM File folder
SEMSOR_RX140_MonO5 11/21/2024 1:4% PM File folder
Folder: | SENSOR_RADET_MonOS
Select Folder Cancel

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

ﬁ Import

Rename & Import Project

Select a directory to search for existing Eclipse projects.

Project name: | SampleProject

Use default location

Create Directory for Project

default

Import from:

Chworkspacee?_studio\5ampleProject\SamplePrc

(®) Select root directory:

ChUserseeoncoon\Downloads\r01an0000 ~

() Select archive file:

Projects:

O x
g
|
Browse...
Browse..,
Browse...

<

SENSOR_RADET_MonOS (ChUsers\sooooonod,Downloads' i) 1an0000o0100-sensort, SENS!

Opticns
[[] Keep build configuration output folders

@ < Back Next >

Cancel

RO1AN5899EJ0160 Rev.1.60
Dec.23.24

Page 50 of 91

RENESAS



RA Family, RX Family, RL78 Family ZMOD4XXX Sample Software Manual

8.2 RA Sample Project

After importing the sample projects, follow the steps below. Please refer to “8.1 Importing Sample Project” for
importing instructions.

The following explains the change procedure for the following board change example. In addition, an
Interposer Board is required when using a Pmod Type 2A/3A connector.

e Sample Project "ZMOD4XXX_RA2E1_NonOS":
Pmodl (Type 2A/3A: SCI0)
- Pmod1 (Option Type 6A: [IC1) or Pmod2 (Type 2A: SCI0) of the EK-RA6M4 board

8.2.1 Modifying Settings of FSP Configurator
Double-click on "Configuration.xml" in the project tree to open the FSP Configurator.

(1) BSP
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.

(¥]

Generate Project Content

Board Support Package Configuration

EZ Restore Defaults

Device Selection

Board Details
Evaluation kit for RAZET MCU Group

Board: EIERAH) Visit https.//www.renesas.com/ra/ek-rael to get kit user's manual, quick start guide,
EK-RAZE1 ~ errata, design package, example projects, etc,
Device: EK-RAZE2
EK-RAZL1
Core: EK-RA4EZ
EK-RAa4M1
EK-RAa4mM2
EK-RAa4mM3
EK-Rad4w1
EK-RABE2
EK-RABM1
EK-RABM2
EK-RABM3
EK-RABM3G

FSP wversion: |5.3.0 ~

<
E

RTOS:

EK-RAGM3S

EK-RAZD1

EK-RAZM1

FPE-RADET

FPE-RAZET

FPB-RAZE2

FPB-RAZES

FPE-RA4ET

FPE-RA4E2 v

Summary | B5P | Clocks | Pins| Interrupts | Event Links | Stacks | Components
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(2) Clocks

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.

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

Clocks Configuration

KTAL 24MHz

HOCO 20MHz

LOCO 32768Hz

MOCO BMHz

SUBCLK 32768Hz

~# PLL Sre: KTAL

|

PLL Div /3

|

PLL Mul x25.0

|

PLL 200MHz

PLLZ Disabled

!

PLL2 Div /2

|

PLL2 Mul x20.0

|

PLL2 OHz

£

o Clock Srez PLL ~ —= |CLK Div /1
[ PCLKA Div /2
[ PCLKE Div /4
[ PCLKC Div /4
[ PCLKD Div /2
[* BCLK Div /2

|

EBCLK Div /2

" FCLK Div /4

CLKOUT Disabled ~ —= CLKOUT Div /1

UCLK Disabled ~ — UCLK Div /5

QCTASPICLK Disabled ~ — OCTASPICLK Div /1

Summary |BSP | Clacks| € Pins| Interrupts | Event Links | Stacks| Components

Generate Project Content
EZ Restore Defaults

~ —=|CLK 200MHz

~ —= PCLKA 100MHz

~ —= PCLKB 30MHz

~ — PCLKC 50MHz

~ —> PCLKD 100MHz

~ —=BCLK 100MHz

~ —= EBCLK 50MHz

~ — FCLK 50MHz

~ — CLKOUT 0Hz

~ — UCLK OHz

~ —> QCTASPICLK OHz
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(3) Pins

(@) Changing Board

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 "RA2E1 EK” to the
target board; appropriate pins are automatically assigned.

Pin Configuration

Select Pin Configuration

Pin Selection

ERB

a
z

Generate Project Content

[y Export to CSV file [¥] Cenfigure Pin Driver Warnings

Generate data: |g_bsp_pin_cfg

+] Manage configurations...

Pin Configuration

#.} Cycle Pin Group

[Type filter text

23

« Other Pins

v @3 Peripherals

< Analog:ADC

+ Analog:ANALOG
Analog:DAC
Connectivity: CAN
Connectivity:ETHERC

¥ Connectivity:llC

@ Connectivity:SCl

@ Connectivity:SPI
Connectivity: 55|

# Connectivity:USB
Input:CTSU

# InputiCU
Menitering:CAC

A

Value

Link

Pin Function | Pin Number

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

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 Configurations" window and select the desired board in the window.

ﬁ Manage Pin Configurations

Multiple Pin Configuration Management

O

Madify pin cenfiguration list or import/export external file

RAZET EK (Current)

RYFAGMAAFICFEB. pincfg

Add...
Rermnaowve
Rename...
Duplicate

Merge to...

Irmport...

Export...

*
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(b) Changing I12C I/F Pins

However, the assignment on the above “(a)Changing Board” will apply the SPI communication pin settings

that support Pmod Type 2A on the EK-RA6M4 board.

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

[IC1 (Pmodl #3 P512 SCL1 and Pmod1 #4 P511 SDA1) is assigned to Pmod1 and SCIO (Pmod2 #3 P410
SCLO and Pmod2 #2 P411 SDAO) is assigned to Pmod2 on the EK-RA6M4 board.

Therefore, the pins used for 12C communication are as follows, so after automatic assignment of "Select Pin

Configuration”, reconfigure in "Pin Configuration™:

e When using Pmod1 (Option Type 6A), set SCL1 to P512 and SDA1 to P511.
¢ When using Pmod2 (using the Interposer Board), set SCLO to P410 and SDAO to P411.

Manage configurations...

Generate Project Content

_ﬁ Exportto CSV file [EZ| Configure Pin Driver Warnings

Generate data: | g_bsp_pin_cfg_6md

=4 Cycle Pin Group

Value Lock Link

Mixed
Simple 12C

MNone
MNone
MNone
MNone
« P4
« PA10
MNone

B
&

sCIo

Pin Configuration
Select Pin Configuration
[ RABM4 EK v
Pin Selection = [ = |% PinConfiguration
| Type filter text | Name
+ Other Pins ~ Pin Group Selection
w + Peripherals Operation Mode
¢ Analog:ADC v Input/Qutput
v Analog:ANALOG Do
Analog:DAC RXDO
Connectivity: CAN SCKD
¥ Connectivity:ETHERC €150
¥ Connectivity:|1C SDAD
w ¥ Connectivity:5C| SCLO
« SCI0 CTSRTSO
sCn
5CI2
SCI3
SCI4
SCI3 <
« SCle
 SCIT Module name:
] Usage:
SCIg o
Pin Function | Pin Number
Surmnmary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

When using Simple 12C mode, ensure port pins output type is n-ch open drain.
When switching between 12C and other modes, first disable.
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(c) Changing IRQ Pin

For information on configuring the pin of the interrupt signal circuit, refer to “8.5 Notes for Interrupt Signal

Circuits”.

Set the IRQ pin to match the interrupt signal pin of the sensor.
P301 IRQO6 is assigned to Pmod1 #1 and P414 IRQOQ9 is assigned to Pmod2 #7 on the EK-RA6M4 board.
Therefore, set the IRQ pin as follows:

¢ When using Pmod1 (Option Type 6A), set IRQ06 pin to P301.
¢ When using Pmod2 (using the Interposer Board), set IRQ09 pin to P414.

Manage configurations...

o

Generate Project Content

_ﬂ Exportto CSV file [EZ| Configure Pin Driver Warnings

Generate data: | g_bsp_pin_cfg_6md

=4 Cycle Pin Group

Value Lock Link 2
MNone

MNone

MNone

MNone

MNone

MNone

« PA0G &l =i

MNone

¥ POD2 &l =

v P414 &l =

¥ POD3 &l =

¥ P0G &l =

¥ P03 Gl =

MNone

Blmm R4

>

ICuUD
To use IRQ function with output or peripheral modes, change directly in port dialog

Pin Configuration
Select Pin Configuration
[ RABM4 EK v
Pin Selection = = %  Pin Configuration
| Type filter text | Name
# Other Pins ~ IRQ00
w + Peripherals IRQO1
+ Analog:ADC IRQO2
¢ Analog:ANALOG IRQO3
Analog:DAC IRQO4
Connectivity: CAN IRQO5
+ Connectivity:ETHERC IRQDE
+ Connectivity:[1C IRQO3
+ Connectivity:5C| IRQOS
# Connectivity: 5P| IRQO9
Connectivity: 55 IRQ10
¥ Connectivity:USB IRQ11
Input: CTSU IRQ12
v ¢ InputiCU ka3
« ICUO <
Menitoring: CAC
+ Storage: 5P| Module name:
¥ Storage:QSPI Usage:
Storage:SDHI -
_Pin Functien | Pin Number
Surmnmary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components
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(d) Changing General Purpose I/O Port Pin: RESET

For information on configuring the pin of the RESET signal circuit, refer to “8.6 Notes for RESET Signal
Circuits”.

Set the RESET pin to match the RESET signal pin of the sensor.
P203 Port is assigned to Pmod1 #2 and P412 Port is assigned to Pmod2 #4 on the EK-RA6M4 board.
Therefore, set the RESET pin as follows:

e When using Pmod1 (Option Type 6A), set P203 to GPIO Port Output pin.
e When using Pmod2 (using the Interposer Board), set P412 to GPIO Port Output pin.
For both, select "Output mode (Initial High)" as “Mode”.

Pin Configuration 0
Generate Project Content
Select Pin Configuration _iﬂ Export to CSV file |2 Configure Pin Driver Warnings
| RAGM4 EK v | Manage configurations... Generate data: |g_b5p_pin_cfg_6m4
Fin Selection = = 1% Pin Configuration #4 Cycle Pin Group
|T}-‘pefiltertext | Nare Value Link
v P2 - Symbaelic Mame PMOD2_CLK
s P3 Comment
v v P4 Mode Output mode (Initial High)
A0 Pull up Mone
+ PADT Drive Capacity Low
P42 Output type CMOs
+ Pam3 ~ Input/Qutput
 pa P412 ¥ GPIO
¥ P405
¥ P406
¥ P4AOT
« P4D8
« P409
¥ P410
« P41l < >
¥ P42
P41l Module name: p412 ~
& P44 Port Capabilitiess  AGT1: AGTEE1
~ pals CTSUD: TS08
s ETHERC_MIID: ETO_ETXDO v
Pin Function | Pin Mumber
Surnmary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

When you change the device, "Generate data" will be disabled. The next page explains how to enable it.

Pin Configuration O
Generate Project Content
Select Pin Configuration _Eﬂ Export to CSV file  [5-] Configure Pin Driver Wamings
| RABM4 EK v | Manage configurations... [] Generate data:
Pin Selection = = |% Pin Configuration =} Cycle Pin Group
|T-,-pe filter text | Mame Value Link
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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 unique name that does not
duplicate with other pin configurations.

The following is an example named “g_bsp_pin_cfg_6m4”.

Pin Configuration
9 Generate Project Content

Select Pin Configuration _iﬂ Export to C5V file E'__Z| Configure Pin Driver Warnings

[ RABM4 EK v

Manage configurations... Generate data: |l ollRais Ryt

Pin Selection i= =1 1% Pin Configuration = Cycle Pin Group

|T}-‘pefiltertext | Name Value Link

v + Ports ~
¥ PO
¥ Pl
P2
P3
P4
P3
PG
P7
Pa
+ Other Pins
v+ Peripherals
¥ Analog:ADC
¥ Analog:ANALOG
Analog:DAC
Connectivity: CAN < >
¥ Connectivity: ETHERC
+ Connectivity:[IC
+ Connectivity:5C|
¥ Connectivity: 5P| "

L T T T

Pin Function | Pin Mumber

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components
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(4) Stacks

Modify the configuration of individual components in the "Stacks" tabbed page.
(a) Changing COMMS_I2C Settings and 12C Driver Settings

Modify the settings of COMMS_12C and 12C driver according to the specifications of the target board. To use
the pins of the 12C I/F, delete the unnecessary stack and add the new stack to use.

Table 8-1 Settings of 12C I/F

and Channel for EK-RA6M4

v Medule g_comms_i2e_bus0 12C Shared Bus (rm_coemms_i2c)

EK-RA6M4 12C I/F g_comms_i2c_bus0 12C g_i2c_master0 I12C Master
Shared Bus (rm_comms_i2c)

Pmod1 Option Type 6A lIC1 Channel: 1 Check Pins
Pmod2 Type 2A SCI0 Channel: 0 Check Pins
Stacks Configuration Stacks Configuration L —
o P

g_comms_i2¢_bus0 12C Shared Bus (rm_comms_i2c)

Settings Property Value

APl Info w Common

Parameter Checking Default (BSP)

Mame g_comms_i2c_bus0
Bus Timeout OxFFFFFFFF
Semaphore for Blocking (RTOS only) Use
Recursive Mutex for Bus (RTOS only) Use
Channel 1
Rate Standard
g_i2c_master0 12C Master (r_iic_master) g_i2c0 12C Master (r_sci_i2c)
Settings  Property Value Settings  Property Yalue
APlInfo | v Common APl Info | v Commen
Parameter Checking Default (BSP) Parameter Checking Default (BSP)
DTC on Transmission and Reception Disabled DTC on Transmission and Rec Disabled
10-bit slave addressing Disabled 10-bit slave addressing Disabled
v Module g_i2c_masterD 12C Master (r_iic_master) v Module g_izc0 12C Master (r_sci_
MName g_i2c_masterd Mame g.i2c0
Channel [ER Charmnel D_
Rate (54 Standard Save Add %00
Custom Rate (bps) 0 ave ress
Rise Time (ns) 120 Address Mode 7-Bit
Fall Time (ns) 120 Rate Standard
Duty Cycle (%) 50 Custom Rate (bps) 0
Slave Address 000 SDA Output Delay (nano secc 300
Address Mode 7-Bit Maise filter setting Use clock signal divided by 1 with noise filter
Timeout Mode Short Mode Bit Rate Modulation Enable
Timeout during SCL Low Enabled Callback (5 rm_comms_i2c_callback
Callback (%) rm_comms_i2c_callback Interrupt Pricrity Level Priority 2
Interrupt Priority Level Priority 12 RX Interrupt Priority Level [On Disabled
w Pins + Pins
SDAT Ps1 SDAO P41
scL psiz sclo Pain
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(b) Changing General Purpose I/O Port Driver Settings: RESET
For information on how to modify the source of the RESET signal control, refer to “8.2.2(1) RESET Signal

Control”.

Enter the pin configuration name to use in "Pin Configuration Name" of "g_ioport /0O Port".

The following is an example named “g_bsp_pin_cfg_6m4”.

JEEE Cnnfiguratlnn Generate Project Content
Threads = HAL/Common Stacks 4] New Stack > -] Remove
v g HAL/Common
42 g_ioport |/0 Port (1_iopert) 42 g_ioport /0 Port 4 g_rrh46410_sensor) RRH46410 Gas Sensor Module (rm_rrh46410)
& g_rrh46410_sensord RRHAB410 Gas (rioport)
(i) @
Y
I I
4 g_comms_i2c_deviceD 12C Communication Device 47 g_external_irgD
(rm_comms_idc) External IRQ (r_icu)
@ @
Y
I
4% g_comms_i2c_busD 12C Shared Bus (rm_comms_i2c)
®
Y
I
= 5 4 g_i2c_master) [2C Master (r_iic_master)
Objects ®
Y
I [
1 Add DTC Driver for T Add DTC Driver for
Transmission Reception [Optional]
[Opticnal]
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components
g_ioport 1/0 Port (r_ioport)
Settings  Property Value ()
APlInfo | Cemmen
Parameter Checking Default (BSP)
w Module g_ioport 1/0 Port (r_icport)
MName g_ioport
1st Port ELC Trigger Source Disabled
2nd Port ELC Trigger Source Disabled
3rd Port ELC Trigger Source Disabled
4th Port ELC Trigger Source Disabled
Pin Configuration Mare g_bsp_pin_cfg_6m4
~ Pins
TCK P300
DI P110
TDO P109
™S P10&
SWCLK <unavailable>
SWDIO <unavailable>
TRACESWO <unavailable>
TCLK <unavailable>
TDATAD <unavailable>
TDATAT <unavailable> v
P Tl N
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(c) Changing IRQ Driver Settings

For information on matching the interrupt signal circuit, refer to “8.5 Notes for Interrupt Signal Circuits”.

Modify the settings of r_icu according to the specifications of the target board.
P301 IRQ6 is assigned to Pmod1 #1 and P414 IRQ9 is assigned to Pmod2 #7 on the EK-RA6M4 board.

Therefore, set IRQ channel as follows:

e When using Pmod1 (Option Type 6A), set “Channel” to 6.
e When using Pmod2 (using the Interposer Board), set “Channel” to 9.

Stacks Configuration

Threads = HAL/Common Stacks

4| Mew Stack >

Generate Project Content

#:| Remove

v g HAL/Common
47 g_ioport1/0 Port (r_joport)
=1 g_rrh46410_sensord RRH46410 Gas 5

@

R g_iopert I/0 Port

o g_rrh46410_sensor) RRHA6410 Gas Sensor Module (rm_rrh46410)

@

A

Objects

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

4 g_comms_i2c_deviceD 12C Communication Device
(rm_comms_i2c)

@

8 g_external_irq0
External IRQ (r_icu)

(i)

ry

42 g_comms_i2c_bus0 [2C Shared Bus (rm_comms_iZc)

®

4 g_i2c_masterD 12C Master (r_iic_master)

@

Iy

G- Add DTC Driver for 5 Add DTC Driver for
Transmission Reception [Optienal]
[Optienal]

g_external_irq0 External IRQ (r_icu)

Settings  Property
APlInfo | v Comman
Parameter Checking

v Module g_external_irg0 External IRQ (r_icu)

MName

Channel
Trigger

Digital Filtering

Value

Default (B5P)

g_external_irgQ
9

Falling
Disabled

Digital Filtering Sample Clock (Only valid when Digital Filtering is Enabled) PCLK/ 64

Callback

Pin Interrupt Pricrity
~ Pins

IRC09
£

(&) rn_rrh46410_irq_callback

Priority 2

P414

>

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

(5) Code Generation and Build

After modifications are finished, press [Generate Project Content] to generate files.

Build the project after implementing “8.2.2 Changing Sample Code”

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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8.2.2 Changing Sample Code
(1) RESET Signal Control

For pin configuration, refer to “8.2.1(3)(d) Changing General Purpose 1/O Port Pin; RESET”

Open "hal_entry.c" (Non-OS) or "zmod4xxx_sensor_thread_entry.c" (FreeRTOS) and change the reset
operation when resetting the sensor. Also, change the reset control logic to an appropriate one.

Modify RESET pin designation according to the specifications of the target board.
With the above settings, the EK-RA6M4 board is configured as follows:

e When using Pmod1 (Option Type 6A), RESET pin is assigned to P203.
e When using Pmod2 (using the Interposer Board), RESET pin is assigned to P412.

/* Reset ZMOD sensor (active low). Please change to the IO port connected to the
RES N pin of the ZMOD sensor on the customer board. */

R _IOPORT PinWrite (&g ioport ctrl, BSP IO PORT 04 PIN 12, BSP IO LEVEL HIGH);

R BSP_SoftwareDelay(10, BSP_DELAY UNITS MILLISECONDS);

R_IOPORT PinWrite (&g ioport ctrl, BSP IO PORT 04 PIN 12, BSP IO LEVEL LOW);

R BSP_SoftwareDelay (10, BSP_DELAY UNITS MILLISECONDS);

R _IOPORT PinWrite (&g ioport ctrl, BSP IO PORT 04 PIN 12, BSP IO LEVEL HIGH);

R BSP SoftwareDelay (10, BSP DELAY UNITS MILLISECONDS) ;

8.2.3 Changing when not using IRQ
If IRQ is not used, delete stack, and change the values of constants defined.

In the "Stacks" tabbed page, delete “g_external_irq0 External IRQ”.

Sh‘ks cDﬂﬁg"li‘lqﬂ Generste Project Content
Threads ~ HAL/Common Stacks 4| New Stack > ® Remove
+ &7 HAL/Cammen
£ g iopor V0 Port (tjoger) 4F g iopart 110 Bart $ g rrha6410 sensord REHA5410 Gax Senzor Module (rm_mhd6410)
4 g rhaid10_sensord RRHAG410 Gas Sensor Mady (rlopory)
o ®©
=
:
# g_comm eviceD 12C Com: tion Dev {* g_extemal_irg0
[ comm External IRE (r_icu)
@ "
3 Team
4 g comms_i2c_busd 12C Shared Bus (rm_camms_i2) Resource Canfigurations
¥ Validate
@ £ Cut Ciriet
3 B Copy Ctrl-C
& g_i2c012C Master [r_sci j2c) - -
# Delete Delete
lon-secure Callable
@
Objects
11 b Export.
% Add DTC Drver for % Add DTC Driver for D Mo I
Transmission Reception [Optional] W LT
[Opticnall O FRunks
15 Debug As »
Compars With
Replece With
Summary |B5P | Clacks |Pins | Interrupts Event Links Stacks’ Campanents

Open "RA_ZMOD4XXX.c" (Non-OS) or "zmod4xxx_sensor_thread_entry.c" (FreeRTOS) and change the
value of “G_ZMOD4XXX_SENSORO_IRQ_ENABLE” to “0".

/* TODO: Enable if you want to open ZMOD4XXX */
#define G ZMODAXXX SENSORO IRQ ENABLE (0)

8.2.4 Changing Toolchain Setting

If you want to use a toolchain other than the GCC ARM Embedded toolchain, copy RA_ZMOD4XXX.c (Non-
OS) or zmod4xxx_sensor_thread_entry.c, sensor_thread_common.c and sensor_thread_common.h
(FreeRTOS) from this project to create a new project.
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8.3 RX Sample Project

After importing the sample projects, follow the steps below. Please refer to “8.1 Importing Sample Project” for
importing instructions.

The following explains the change procedure for the following board change example. In addition, an
Interposer Board is required when using a Pmod Type 2A/3A connector.

e Sample project "ZMOD4XXX_RX140_NonOS":

Pmod1 (Type2A: SCI5)
- Pmod1 (Option Type 6A: RIICO) or Pmod2 (Option Type6A: SCI11) of the EK-RX671 board

8.3.1 Modifying Settings of Smart Configurator

On the project tree, double-click on the .scfg file of the imported project in the Smart Configurator window will
open.

5 Project Explorer

w == SampleProject [HardwareDebug]
[5j) Includes
2 src

|¥| SampleProject HardwareDebug.launch
|=| SEMSOR_RX140_MonOS.rcpe

{5 SENSOR_RX140_MNon0QS.scfg

(7) Developer Assistance

(1) Board
1. On the Board tab, click the [...] button.

i i ic S
Device selection
Generate Code  Generate Report
Device selection By g
Board: | FPB-RX140 [-]

Device: | R5F31406BxFN

Download mere boards...

w Feature Selection €))

Tao add a component, make the selection from the table below and click on the "Add" button.
The configurations for each added component can be further configured in the "Components" page.

Features Components Action Link
Application Header @ Add (=
LEDs Ports Add o
PMOD 1 (UART/SPI/IC) ~  SCI Driver - UART [r_sci_ne) Add =
PMOD 2 (UART/SPIAIC) = SCI Driver - UART {r_sci_r) Add (=5
User Switches IRQ Driver (r_irg_rx) Apply (=5

£ >

Overview | Board | Clocks | System | Components | Pins | Interrupts
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2. Select a desired board or device in the "Change Device" window and press the [Next] button.

Q Refactoring

O *
Change Device =3
Select the new device for SampleProject (Sl
Current Device: R5F31406BxFMN
Current Board: FPB-RX140
Target Board: EK-R)(ﬂ1 w

Download additional boards...

Target Device: | R3F3671EHxFE

Unlock Devices...

Bank Mode | Single Bank

(?;' < Back Finish Cancel
3. 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 =3
Review the infoermation provided in the list below. Click 'Next »' to view the next item or 'Finish', S ad
Found problems 4L
. HardwareDebug: Current toolchain version is not compatible with selected device's architecture. You may n
% This change cannot be undone. Please make sure you backup this project before continuing.
£ >
Mo context information available
(?:' Mext = Finish Cancel
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4. The changes you have made in the settings will be displayed. Press the [Finish] button to apply the
changes to the project.

ﬁ Refactoring

Change Device

The following changes to 4 files are necessary to perform the refactoring,

Changes to be performed
w [] @ Change Device for SampleProject
w [] & Launch Configurations
e SampleProject HardwareDebug
¢ Build Settings
¢ Project Files
e Smart Configurator

Me preview available

(?3' < Back Mext »

Cancel

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

Device selection

Device selection

Board: | EK-RX&71

Device: | R5F56T1EHxFB

Download more boards...
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(2) Clocks
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.

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

%] =]

Clocks configuration
g Generate Code Generate Report

SCKCR (FCKI3:01 FlashIF dhock (FCLK)

vec: | 33 V) (Actual value: 2.3 x4 & (MHz)
SCKCR ICKIZN) System clock (1CLK)
$— xi/z s 1% iMHz)
o/ Main slock ] SCKCR (PCKAZ-0) Pesipheral module dock (PCLKA)
Ene Fraquency Multiplication: T
5 - 2 $— =172 - 120 (MHz)
Oscilation scurce: | Resonatar - 100 =
= SCKCR (PCKBI3A0) Pesipheral module dock (PCLKE)
3 - (MHz ;
requency 24 (MHz) L @ — - — (MHz)
Oscillation wait time: SCKCR (PCKCE0]) Peripheral module dock (PCLKC)
9380 (=] 0 Lo e B —— (MHZ)
SCKCR (PCKDE3:00) Peripheral maodule dock (PCLKD)
p— =1/4 - —_————————————————— ™ (MHz)
| Sub-clock SCKCR (BCKEAD Extemal bus clock (BCLK)
Frequency: 32768 tkHz) s & (T
Oscilator drive capacy: | StandardCL = | [ BCKCR (BOLKDIV)
-
Oscilation wait time:
2000 (ms) (Actusl value: 2047.039) SORAM clack [SDELG
| SCKCR? (UCKI3ON USB clock (UCLK)
HOC0 dack a5 ———————————— (hHz)
—=
CKOCR (CKODIVIZ0D CLKOUT pin
e -
LOCO dock
CANMCLK/CACMCLE
24 (MHz)
WOT-dedicated clock
CACSCLK
32788 ()
REMECLE
278 (k)
. VBATCLK
2788 (k)
u | RTCSCLK
278 (k)

Overview |Board | Clocks | Systern | Components | Pins| Interrupts
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(3) Components

Modify the settings of individual components in the "Components" tabbed page according to the
specifications of the target board.

(a) Changing 12C Driver Settings

RIICO is assigned to Pmod1 and SCI11 to Pmod2 on the EK-RX671 board.

When using Pmod1 (Option Type 6A), set it as follows:

e For r_riic_rx, set "MCU supported channels for CHO" to "Supported".
e Forr_riic_rx, add the check settings of “RIIC0”, "SCLO Pin" and "SDAO Pin" under "Resources".

Compo... ix5 = &
L
type filter text
v (= Startup
G Generic
v (& Drivers
v = Intesrupt
& g
v & /0 Ports
& ropion
v (&= Communications
@ r riic_nc
A rsciiic_m
v (= Timers
& Config CMTD
v (= Middleware
v (> Communications
@ r_comms i2c
= Genesic

Software component configuration

Configure

Property

v il Configurstions
# Set parameter checking enable
# MCU supported channels for CHO
# MCU supported channels for CH1
# MCU supported channels for CH2
# CHORIIC bps(kbps)
#
#
# SCL rise time in Standard Mode
# SCLfall ime in Standard Mode
# SCLrise time in Fast Mods.
# SCL fall time in Fast Mode
# SCL rise time in Fast Mode Plus
# SCL fall time in Fast Mode Plus
# Digital filter for CHO
#
#

# Setting port setting processing
<

Generate Code  Generate Report
@
Value ~

Include
Supported
Mot supported
Mot supported
400

1000E-9
300E-9
300E-9
300E-9
12069
120€-9
Twro IIC phi

Include port setting v

Macro definition: RIIC_CFG_CHO_INCLUDED
Selects whether to use available channels.

0 = Not supported.

1= Supported.

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

Software component configuration

Compo... g2 ey =Nz
w® =
v (= Startup
& Generic

v (& Drivers
v @ Interrupt
& rirg o
v (= 1/0 Ports
& r_gpiorx
v (= Communications
B rsiicn
& rsciiicn
v @ Timers
@ Config CMTO
v (= Middleware
v (& Communications
& rcomms_i2c_m
(= Generic

Configure

(o) =
Generate Code  Generate Report

@

Property
#
#

# Count up during high period of timeout detectior Used

#
#

# Set Counter of checking bus busy

~ D Resources
~ 1@ RIC
v @ Rico
. SCLOPin
. SDA0 Pin
~@
~
~
v @

"~
~

Value &

e
[#] Used
[¥] Used

Ovenview | Board | Clacks | System | Components| Pins | Interrupts

When using Pmod2 (Option Type 6A), set it as follows:

e Forr_sci_iic_rx, set "MCU supported channels for CH5" to "Not supported",
and set "MCU supported channels for CH11" to "Supported".
e Forr_sci_iic_rx, add the check settings of “SCI11”, "SSCL11 Pin" and "SSDA11 Pin" under "Resources".

fty &l =]
r = Generate Code  Generate Report
Compo... 23 ¢y | = & 1 Configure ©
B Property Value -~
[pefiertee | v @ G
< & Stertup # Set parameter checking enable Include
(= Generic # MCU supported channels for CHO Not supported
v (= Drivers # MCU supported channels for CH1 Not supported
v (& Interrupt # MCU supported channels for CH2 Not supported
& rirgn # MCU supported channels for CH3 Not supported
v & /0 Ports # MCU supported channels for CHA Not supported
@ 1 gpio # MCU supperted channels for CHS Not supported
+ @& Communications # MCU supported channels for CHE Not supported
@ i # MCU supperted channels for CH7 Not supported
™ e e # MCU supported channels for CHa Not supported
v &= Timers # MCU supported channels for CH3 Not supported
& Config_CMTO # MCU supported channels for CH10 Not supported
« (= Middleware # MCU supported channels for CH11 Supported
v & Communications # MCU supported channels for CH12 Not supported
9 r_comms_izem #
= Generic #
#
# v

Macro definition: SCI_IIC_CFG_CH11_INCLUDED
Sclectable whether to use available channels.
0= Not supported.

1= Supported.

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

Compo... 25 i =N
%
[typefilter text
v & Strtup
(= Generic
v [ Orivers
v & Interrupt
& i
v & /0 Parts
& r.gpio_n
v (& Communications
% v ric.re
& raciiic
v (& Timers

@ Config CMTD
v (& Middleware

v (= Communications

B r_comms 2
= Generic

. Configure

=
Generate Code  Generate Report

@

Property
~@
~
~
~@
~
~
~@
~
~
~@
~
~
~ @ soin
. SSCL1 Pin
" SSDAT1 Pin
~@
~
~

Value “

7| Used
¥ Used

Overview | Board | Clocks | System | Components | Pins | Interrupts
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(b) Changing COMMS_I2C Settings

If you have changed the 12C driver or channel, you will need to change these settings.
Set “I2C Driver Type for I12C Shared BusX” (X: Bus No.) and “Channel No. for 12C Shared BusX” (X: Bus

No.) inr_comms_i2c_rx as follows:

e When using Pmod1 (Option Type 6A),

set “12C Driver Type for 12C Shared Bus0” to “RIIC”,

set “Channel No. for I2C Shared Bus0” to “0”.
e When using Pmod2 (Option Type 6A),

set “|2C Driver Type for 12C Shared Bus0” to “SCI_IIC”,

set “Channel No. for 12C Shared Bus0” to “11”.

] @
Software component configuration Genente Code Generate Report

Components c2s 13

System Defaut
1

1
Enabled
Enabled

RIC

WFFFFFFFF

i ol =
Software component configuration S N

Components g2 1 P 3 v Conflgue ©

Velue

System Default
1

1
Enabled
Enabled
saIC

n
DCFFFFFFEF

Macro definition: COMMS._12C_CFG BUSO DRIVER CH
‘Specify the Channel Mo, of the I2C bus for [2C Shared Busd,

Overview Board  Clocks |System | Components | Pins| Interrupts

RO1AN5899EJ0160 Rev.1.60
Dec.23.24

Page 67 of 91

RENESAS



RA Family, RX Family, RL78 Family ZMOD4XXX Sample Software Manual

(c) Changing IRQ Driver Settings

For information on matching the interrupt signal circuit, refer to “8.5 Notes for Interrupt Signal Circuits”.
P83 IRQ3 is assigned to Pmod1 #1 and P74 IRQ12 to Pmod2 #1 on the EK-RX671 board.

Therefore, set IRQ channel in “r_irg_rx” as follows and disable any unnecessary settings, also:

e When using Pmod1 (Option Type 6A),
set “Filter of IRQ4” to “Disable”,
set “Filter of IRQ3” to “Enable”,
remove the check setting of “IRQ4 pin” under “Resources”,
add the check setting of “IRQ3 pin” under “Resources”.
e When using Pmod2 (Option Type 6A),
set “Filter of IRQ4” to “Disable”,
set “Filter of IRQ12” to “Enable”,
remove the check setting of “IRQ4 pin” under “Resources”,
add the check setting of “IRQ3 pin” under “Resources”.

&l [=] ity i el [
- P nerate Code Generate

Software component configuration

Components i e3 [% B B 36 Configwe o) Components i 13 1% ) [ 36 = Configwe

b o e o ] e s

Ouerview Board [Clocks [ System_Components | Pins lnterupte Overen | Board | Gocke [System Compenents| Pins | Intemups

Change the settings of “IRQ number for ZMOD4XXX sensor device0” to “IRQ3” or “IRQ12” in r_zmod4xxX_rx.

. icl =)
Software component configuration Generate Code  Generate Report

Components. {2z 1.3 93 v Configue (o)

Overview | Board | Clocks | System | Components| Pins| Intermupts|

RO1AN5899EJ0160 Rev.1.60 Page 68 of 91
Dec.23.24 RENESAS



RA Family, RX Family, RL78 Family

ZMOD4XXX Sample Software Manual

(4) Pins

(@) Changing I2C I/F Pins
RIICO is assigned to Pmod1 and SCI11 to Pmod2 on the EK-RX671 board.

Therefore, set the pins used for I2C communication in “Pin Function” on “Pin” tabbed page as follows:

e When using Pmod1 (Option Type 6A):
¢ When using Pmod2 (Option Type 6A):

Pin configuration

Hardware Resource

mE &

W Interropt controller umit
3, Mutti-function timer pulse un

{4, Compare match timer W
% Serisl communications interfa
o2 Enhanced serial communicati

v 3% 12C bus nterace

i RICO

w RICT
w RIC2
ofF Hi-speed 2C bus interface
8% USB 20 hostAunction modul
8% CAN module
94 Serial periph

nterface (RSH

3 Serial peripheral interface (RSF
# Quad-5P! memory interface
] Serial sound interface

92 D host interface

{4, Reattime clock

#8 EBattery backup function

< >

& Pin Function
type filter text (* = any string, T = any character)

Enabled  Function Assignment
2 a4 ’
E 4 ’

<

RNER =
| [an v
PinMumber  Directio

,
‘

Pin Functien  Pin Number

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

o G

Enable RIICO, P12 SCLO and P13 SDAO.
Enable SCI11, P76 SSCL11 and PB7 SSDA11.

Pin configuration Generate Cade  Generate Report
Hardware Resource fl 7 1% & PinFunction 2l =T
[Type Alertert [iype fitertext ( = any string, 2 = any characten ] [an -
mable pulse generator & Enabled  Function Assignment Pin Number  Direction
O cmsne 7 Not assigned # MNotassigned None
[ Ffmsne 7 Net assigned # Notassigned None
0 ron 7 MNet assigned 7 Motassigned  None
0O scn 7 Net assigned # Motassigned  Mone
O  swsonn # Net assigned # Motassigned  None
O sMosit # Net assigned # Motassigned  None
0 sne # Mot assigned # Notassigned  Mone
v (@ Compare match timer W B s # PI6/TRDATAG/CS62/POIL/SMISO1/SSCLIL/RXDIL/ # 69 10
@ CuTA SSDATI # DTI/TRDATAT/CST#/POI3/SMOSI 1/SSDAT1/TXD1 1/ # 63 1o
S O mon # Mot assigned # Notassigned  Mone
o4 Serial communications interfac
w 5C0
w scn
w sce
w sc3
w scH
w 505
w 506
w sl
w 508
w 509
w SCit
@ sani
v sci2
v 5§ Enhanced seriel communicatic
w RSCIO &
< > < >
Pin Function Pin Nuember
Gverview | Board | Clocks | System | Components  Pins| Interrupts

As the use of Pmod1 at “High-Speed 12C Bus Interface (RIICHS)” is specified in the EK-RX671 board
information, a warning message will appear when RIIC is used, but this does not produce any problems.

(b) Changing IRQ Pin

For information on configuring the pin of the interrupt signal circuit, refer to “8.5 Notes for Interrupt Signal

Circuits”.

P83 IRQ3 is assigned to Pmod1 #1 and P74 IRQ12 to Pmod2 #1 on the EK-RX671 board.
Therefore, select “Interrupt controller unit” in “Pin Function” on “Pin” tabbed page and set pins as follows:
¢ When using Pmod1 (Option Type 6A): Enable IRQ3 and set the IRQ3 pin to P83.

¢ When using Pmod2 (Option Type 6A): Enable IRQ12 and set the IRQ12 pin to P74.

Pin configuration

Hardware Resource EREN -
|_:.|:r filker text
ENT ~

W Clock generator

{7 Clock frequency accuracy me

F Operating mode control

¥, System control

# On-chip emulator

ofF Buses

'# EXDMA centroller

E Interrupt controller unit

{5 Mutti-function timer pulse un

i Port output enable 3

{7 16-bit imer pulse unit

(% Programmable pulse generatc

A 8-bit timer

{7 Compare match timer W

%% Serial communications interfa

## Enhanced serial communicati

;","g 12C bus interface

## Hi-speed 12C bus interface

{8 USE 2.0 host/function module

#F CAN module

o Serial peripheral interface (RS

Blg Serial periphieral interface (RS

o Quad-SPI memory interface

&) Serial sound interface

#% SO host interface v
< >

Pin Function

type filter bext [* = any string, 1=

Enabled

OOoOoooOooooooooEoOOd

Function
IRQO
IRQ1
IRCI2
IRG3
IRC4
IRQS5
IRCE
IRQT
IRCE
IRCS
IRQID
IRQ11
IRC12
IRQ13
IRQ14
IRQ15
NMI

ic|

Generate Code thtra‘bTRtport

RNHE R s

any character) Al
Assignment Pin Number

# Mot assigned # Mot assigned
# Mot assigned # Mot assigned
# Not assigned & Mot assigned
# P33/TRCLK/EDACK]/MTIOCAC/S5108/CTS108/5CKIC # 58

# Mot assigned # Mot assigned
# Not assigned # Dot assigned
# Mot assigned # Mot assigned
# Mot assigned & Mot assigned
# Mot assigned # Mot assigned
# Mot assigned # Mot assigned
# Mot assigned # Mot assigned
# Mot assigned # Mot assigned
# Not assigned # Mot assigned
# Mot assigned # Mot assigned
# Mot assigned # Mot assigned
# Not essigned # Mot assigned
# Mot assigned # Mot assigned

w

Directic
Mone
None
Mone
I
MNone
Mone
Mone
Mone
None
Mone
MNone
None
Mone
MNone
None
Mone
Hone

Pin Function  Pin Number

Owerview Board Clocks System | Components | Pins | Interrupts
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(c) Changing General Purpose I/O Port Pin: RESET

For information on configuring the pin of the RESET signal circuit, refer to “8.6 Notes for RESET Signal
Circuits”.

The RESET pin is assigned to P82 Port for Pmod1 #2 and P77 Port for Pmod2 #2 on the EK-RX671 board.
Therefore, select “I/O Ports” in “Pin Function” on “Pin” tabbed page and set pins as follows:

e When using Pmod1 (Option Type 6A): Enable P82.
e When using Pmod2 (Option Type 6A): Enable P77.

e =
. . 12
Pin configuration Ger\erat#e1 Code Generate Report
Hardware Resource ) |% s% Pin Function A ‘ ‘ E=] ‘ [ o)
|T-,-pe filter text | type filter text (* = any string, 7 = any character) | All w
~ #f# Serial peripheral interface (RSPI) A Enabled  Function Assignment Pin Number Direction ~
@ R5Plo 1 P70 # Mot assigned # Mot assigned  MNone
& RSPI 0 P71 # Mot assigned # Notassigned Mone
W RSPI2 O P72 # Not assigned # Not assigned None
v ﬁ[g Serial peripheral interface (RSPIA] 0 P73 # Mot assigned # Notassigned  Mone
& RSPlAO . 1 P74 # Mot assigned # Mot assigned  MNone
~ Etg Quad-5PI memory interface O P7S # Not assigned # Notassigned Mone
wi QSPlo O P76 # Mot assigned # Notassigned MNone
~ 4 Serial sound interface 0 P77 # Mot assigned # Notassigned MNone
- SS‘EU_ 1 P80 # Mot assigned # Mot assigned  MNone
ﬂtﬁ 5D hE.>5t interface 0 PE1 # Mot assigned # Mot assigned  Mone
i, Realtime clock Paz # P82/TRSYNC/EDREQ1/MTIOCAA/PO2Z8/SMOSI0/SSD # €3 (o]
B Battery ba:kupﬁ.‘m:tlon ) 0 Pe3 # Mot assigned # Notassigned MNone
v EI% Remote control signal receiver 0 Pag # Mot assigned # Notassigned None
N L R_EMC’D 0O per # Mot assigned # Notassigned Mone
w by, 12-bit A/D converter O Poo # Not assigned # Notassigned Mone
& 512A00 ] Pa1 # Not assigned # Not assigned  None
- 512_'5?D1 i . 1 paz # Mot assigned # Mot assigned  MNone
Qopetmaaoms || | 5 ST
ig: grtal pf PRI ] PAD # Not assigned # Notassigned Mone
o Analog power supply O pad # Not assigned # Mot assigned  None
S /O Ports v | PAZ # Not assigned # Notassigned Mone v
< > < >
Pin Function Pin Mumber
Overview | Board | Clocks | System | Compenents | Pins | Interrupts
(5) Code Generation and Build
Press the [Generate Code] icon to generate code.
458 RRHA6410_RXBSN_NonOS.scfg X =g

&

Overview information
= Wenerate Report

~ General Information @

Overview
Getan Byericu of the features provided by Smart
Configurator,

Application Code

Software Components

Videos

Introduction to Smart Configurator
Browse related videos

Lo

What's New

Check out what's new in the latest release.

See all Release Notes,

Jojeindiyuo) Yews

MCU Hardware

Product Documentation
User's Guide

£P| manual

Application Notes

Tool news

~ Current Configuration
Selected board/device: RSF32313AxFP (ROM size: 512 Kbytes , RAM size: 64 Kbytes, Pin count: 100)

Generated location (PROJECTLOCY): [src\sme_gen | edi..
Selected components:

Component - Version Configuration

© Board Support Packages. (r_bsp) 742 _bsplused)

© Compare Match Timer 230 Config CMTD(CMTD: used)

© GPIO Driver (r_gpio_n) 500 r_gpio_(used)

@ 1IC Communication Driver Interface Middleware (r_co.. 1.2 r_comms_i2e_ne(used)

© IRQ Driver (r_irq_m) 440 iro_nc(used)

© RIC Multi Master 12 Driver, (r_riic_n) 249 1 siic_ne{used)

© RRH46410 Sensor Middleware (r_rrh46410_m) 1.00 r_rehd6410_mx(used)

@ Simple IIC Driver. r_sci_ic_n) 249 sci iic_m{used)

< >

Build the project after implementing “8.3.2 Changing Sample Code”.

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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8.3.2 Changing Sample Code
(1) RESET Signal Control

For pin configuration, refer to “8.3.1(3)(c) Changing General Purpose 1/O Port Pin: RESET".

Open main.c and change the reset operation when resetting the sensor. Also, change the reset control logic
to an appropriate one.

Modify RESET pin designation according to the specifications of the target board.
With the above settings, the EK-RX671 board is configured as follows:

e When using Pmod1 (Option Type 6A), RESET pin is assigned to P82.
e When using Pmod2 (Option Type 6A), RESET pin is assigned to P77.

/* Reset ZMOD sensor (active low). Please change to the IO port
connected to the RES N pin of the ZMOD sensor on the customer board. */

R GPIO PinWrite (GPIO PORT 8 PIN 2, GPIO LEVEL HIGH);

R_GPIO PinDirectionSet (GPIO PORT 8 PIN 2, GPIO DIRECTION OUTPUT);

R BSP SoftwareDelay (10, BSP DELAY MILLISECS);

R_GPIO PinWrite (GPIO PORT 8 PIN 2, GPIO LEVEL LOW);

R BSP SoftwareDelay (10, BSP DELAY MILLISECS);

R _GPIO PinWrite (GPIO PORT 8 PIN 2, GPIO LEVEL HIGH);

R BSP SoftwareDelay (10, BSP DELAY MILLISECS) ;

8.3.3 Changing Toolchain Setting

If you want to use a toolchain other than the CC-RX toolchain, copy main.c and RX_ZMOD4XXX.c (Non-
0S), or main.c and zmod4xxx_sensor_thread_entry.c (FreeRTOS) from this project to create a new project.

8.3.4 Notes for Build on GCC
The following Warning occurs when building an GCC project.

These Warnings are occurring because specifying a stack size limit in the compiler options, and the target
portion (the inline assembler processing portion) is not included in the calculation of stack usage.

Therefore, there is no problem in operation even if warnings occur.

0 errors, 2 warnings, 0 others
Description

w (& Warnings (2 items)
= stack usage computation not supported for this target
a stack usage computation not supported for this target

8.3.5 When using IAR Integrated Development Environment "IAR Embedded Workbench"
You can use the RX Smart Configurator to import source files into IAR Embedded Workbench.

For instructions, see below.

RX Smart Configurator User's Guide: IAREW
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8.4 RL78 Sample Project

After importing the sample projects, follow the steps below. Please refer to “8.1 Importing Sample Project” for
importing instructions.

The following explains the change procedure for the following board change example.

e Sample project "ZMODA4XXX_RL78G23_NonOS":
Pmod2 (Type 6A: IICA1)
- Grove (IICA0) of RL78/G22 Fast Prototyping Board
With interrupt control
- Without interrupt control
RESET control pin
- Change to any Port pin

Set J17 to 2-3 to change Grove's VDD to 3.3V.

Also, connect with jumper wires as shown below.

RL78/G22 Renesas Pmod Type 6A
Fast Prototyping Board (Grove) Sensor Board
. . IICA I/F, . .
Pin Function Pin Function
Power Supply

#1 SCL SCLAO #1 IRQ

#2 SDA #2 RESET

#3 VCC 3.3V #3 [IC_SCL

#4 GND GND #4
#5 GND

RL78/G22 #6 VCC

Fast Prototyping Board #7 BUSY#

Pin Function #8 ENABLE

Any RESET | Port #9 POWER_ON
#10 GPIO

8.4.1 Modifying Settings of Smart Configurator
On the project tree, double-click on the .scfg file of the imported project in the Smart Configurator window will
open.

5 Project Explorer 3
v == SampleProject [HardwareDebuq]
it Includes
2 sre
H| SampleProject HardwareDebug.launch
=| SEMSOR_RL7EG23_MonOS.repe
{25 SENSOR_RL78G23_NenOS.scfg
(7) Developer Assistance
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(1) Board

1. On the Board tab, click the [...] button.

: . i =
Device selection !
Generate Code Generate Report
Device selection B2y 23
Board: | RL78G23-128p_FastPrototypingBoard )

Device: | RTF100GSMxFB

Download mare boards...

Owerview | Board | Clocks | System | Components | Pins | Interrupt

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

@

Change Device

Select the new device for SampleProject =

Current Device: R7TF100G5NxFB
Current Board: RL78G23-128p_FastPrototypingBoard

Target Board: |RL78G22_FastPrototypingBoard

e

Download additional boards...

Target Device: | R7TF102GGExFB

Unlock Devices...

< Back Finish Cancel
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3. If awarning message appears, read it and check if there is a problem in proceeding with the procedure.
Press [Next] to move to the next step.

Q Refactaring O >

Change Device =

Review the information provided in the list below. Click 'Next »' to view the next itern or 'Finish', Eﬁ'

Found problems

't This change cannot be undone. Please make sure you backup this project before continuing.

Mo context information available

':?3' < Back Finish Cancel

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

&) Refactoring m] *
Change Device E

The following changes to 4 files are necessary to perform the refactoring. ':Eﬁ'
Changes to be performed L4 | Tl

w [¥] & Change Device for SampleProject
w [Z] &2 Launch Configurations
[, SampleProject HardwareDebug
& Build Settings
& Project Files
¢, Smart Configurator

Mo preview available

\Z) < Back Mext = Cancel
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5. Select the "Board" tabbed page to check that the “Board” and “Device” have been changed correctly.

q - i | =
Device selection '
Generate Code  Generate Report
Device selection By e
Board: |RL78G22_FastPrototypingBoard ~

Device: | R7TF102GGExFE

Download mare boards...

Overview | Board | Clecks | System | Components | Pins | Interrupt

(2) Clocks

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.

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

%l (=)

Clocks configuration !
9 Generate Code Generate Report

Operation mode: High-speed main mode 4.0(V}~5.5(V) -

| High-spesd on-chip oscillator

Frequency: 3z *  (MHz)
fIHP
fHOCD start setting: MNormal - 32 [MHz)
(Thers is setting for starting the high-speed on-chip oscdillator at
the times of release from STOP mode and of transitions to \h [h -T\iA N .
SNOOZE mode.) e ’_‘y ® iz (MHz)
fOLK

22000 (kHz)

%
e

Middle-speed on-chip oscillator

¥1 osdllator .
L

Low-speed on-chip oscillator . 4 32763 {iHz)

Frequency: 32.768
The fiL runs while WDT is operating or f2XP select Low-speed SXP
on-chip csdillator o 32768 kHD)
. < (kHz)
| XT1 osdillator f5XR
] 32762 (kHz)
Operation mode: XT1 oecillation -
Frequency: 32.768 {kHz)
¥T1 oscillation mode: Low power consumption 1 &
Suppiy mode: Enables supply in STOP.HALT mode =
4 b
Overview |Board | Clocks | System | Components | Pins | Interrupt
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(3) Components

Modify the settings of individual components in the "Components" tabbed page according to the
specifications of the target board.

(a) Changing 12C Driver Settings

To change 12C driver setting, follow the steps below.

1. In RL78/G22, the only resource that can be used as IICA is IICAOQ, so delete Config_IICAL.

e
Software component configuration ic|
Generate Code Generate Report
Compone.. g 1 = Configure @
S 18t i
~ [ Startup
~ [ Generic
$ r_bsp
w k= Drivers
v [= Interrupt
@ Config_INTC
w = Timers
& Config_TAUOD
v (= /0 port
& Config_PORT
+ (= Communications
' Config_lICAT
v (= Middleware +  Generate code
(= Generic Change resource
% Remove
Duplicate
Rename
Reset to default
+ Add Configuration >

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

2. In"Software Component Selection”, select "IIC Communication (Master Mode)" and specify "IICAQ" as
the resource.

&) New Component O X & New Component u] X
Software Component Selection Add new i ion for selected P
Select component from those available in list tb d:r

Category Al ~ IIC Communication (Master mode)
function [ » G fon name: | Config_IICAD
Resource: licAD v

Fiter |

Components . Short Name Type Version A

# A/D Converter Code Generator 1,50

£ Board Support Packages. - vi.62 rbsp RL78 Software | 162

# Clock Output /Buzzer Output Controller Code Generstor 141

8 Data Transfer Controller Code Generator 131

# Delay Counter Code Generator 14,1

# Divider Function Code Generator 142

# Event Link Controller Code Generator ~ 1.2.0

# External Event Counter Code Generator 1441

# FS1015 Sensor Middleware rfs1015 RL78 Software L,

2 FS2012 Sensor Middleware rfs2012 RL78 Software L. e

2 FS3000 Sensor Middleware r_f52000 RL78 Software L. e

3 HS300x Sensor Middleware r_hs200x RL78 Software | 3

2 HS400¢ Sensor Middleware _hs400x RL78 Software L. xax

# 1IC Communication (Master mocde) CodeGenerator 151

#11C Communication (Slave mode) Code Generater 14,1

2 IIC Communication Driver Interface Mid...  r_comms_j2c RL78 Software L.

# Input Pulse Interval/Period Measurement Code Generator 143

# Input Signal High-/Low-Level Width Me. CodeGenerstor 142,
Show only latest version
Description

This is a clocked communication function (Master mode) to communicate with two or more devices by

using two lines: serial clock (SCL) and serial data (SDA).

Downlgad RL78 Software Integration System medules

Configure general settings...

@ < Back Mext > Cancel @ <Back Nex Cancel
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3. Change the setting of "Clock mode setting" to "fCLK/2" and uncheck "Generated stop condition in master
transmission/reception end callback function".

o =~
Software component configuration o =
Generate Code  Generate Report
Compo... fxg oy |2, = & Configure :
£ 2 B = Clock mode setting
Clock mode setting [fek -l@ (Clock frequency: 32000 kHz)
FCLK
v = Startup Local address setting FCLK/2
Generi
% r_bsp
v i= Drivers Operation mode setting
v Iﬂterrupt (®) Standard () Fast mode () Fast mode plus
W Config_INTC Digital filt
v (& Timers igital filter on
& Config_TAUDO Transfer clock (fSCL) 100000 (bps) (Actual value: 99683.474)
w (2= /0 port i
& Config PORT tR and tF setting
v &= Communications ] Set tR and tF manually
& Config_lICAD 0
w = Middleware =
= Generic e

Interrupt setting
Cormrunication end interrupt prierity (INTICAQ) Level 3 (low) w

Callback function setting

Master transmission end Master reception end Master error
back function enhanced feature setting
m Enerated stop condition in master transmission/reception end callback function
v
< >

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

(b) Changing COMMS_I2C Settings

Review the settings to make sure they are appropriate. If you have changed the 12C driver, you will need to
review them.

Change the setting of "Component name for the I12C Shared Bus0" to "Config_IICAQ" in r_comms_i2c.

(e =
Software component configuration ] =
Generate Code  Generate Report
Components By e = Configure @
£ g T ™ Property Value K
|t}-‘pr:fi|tertr:xt | v Configurations
< (= Startu # Parameter Checking System Default
v Ge:eric # Mumber of 12C Shared Buses 1
% ' bs # MNumber of 12C communication Devices 1
— P # 12C Driver Type for 12C Shared Bus0 ICA
w [= Drivers :
= Interrupt # Component name for the I2C Shared Bus0 Config_lICAD
w = Timers i
& Config_TAUOD o
v [ I/O port #
& Config_PORT
_— #
w = Communications #
& Config_lICAD ¢
~ = Middleware
- #
w = Generic o R
. # 12C Shared Bus Ne. for 12C Communication Deviced 12C busD
% r_comms_i2c R .
# Slave address for [2C Communication Devicel 000
# Callback function for [2C Communication Devicel commes_i2c_user_callbackD
#
#
- v
Macro definition: COMMS_I2C_CFG_BUSO_COMPONENT
Specify the component name of 12C bus for |2C Shared Bus.
For example, when using IIC communication (master mode) component of ICAD, specify the component name
[Config_ICAD].
Overview | Board | Clocks | System | Components | Pins | Interrupt
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(c) Changing INTC Driver Settings

For information on matching the interrupt signal circuit, refer to “8.5 Notes for Interrupt Signal Circuits”.

There is no interrupt pin assigned to Grove on the RL78/G22 Fast Prototyping Board. Please use another pin

if necessary.

1. SetINTP pinin Config_INTC according to the specifications of the target board.

Software component configuration
Components g e = Configure
£5 1 % = INTPO setting
|?,-pe filter text | [inTPo Falling edge
v (& Startup INTP1 setting
~ Generic
Ebgv r_bsp CJiNTP Falling edge
v BED;‘I‘E“ INTP2 setting
hd nterrupt :
q; Config_INTC Cdinte2 Falling edge
v & Timers INTP3 setting
& Config_TAUOO
w (= |0 port [JiNTe3 Falling edge
& Config_PORT )
~ &= Cemmunications [NTP4 setting
& Config_liCAD [IiNTP4 Falling edge
w (= Middleware
(= Generic INTPS setting
[JinTPs Falling edge
INTPE setting
CJinTPE Falling edge
ZJELE,
INTP& setting
[JiNTPE Falling edge
g edg
INTPS setting
MinToa Enllimm aden
Overview Board Clocks | System | Components | Pins | Interrupt

&

Generate Code  Generate Report

Level 2 (low)

Level 2 (low)

Level 2 {low)

Level 2 (low)

Level 2 (low)

Level 2 (low)

Level 3 (low)

Level 2 (low)

T P

=

@ A

2. Change “INTC number for ZMOD4XXX sensor device0” in r_zmod4xxx_rl to the INTP pin set above.

Software component configuration

Components 2y =] Configure

g

Generate Code  Generate Report

=

@

Value

System Default

1

|1AC 1st Gen. (Continuous)
12C Communication Deviced
zmod4dxxx_user_i2c_callbackd
Enabled
zmoddao_user_irg_callbacko
INTPO

INTPO

INTP1
INTPZ
INTP3
INTP4
INTPS
INTPE
INTPT
INTP&
INTPg
INTP10
INTP11

SE g " . Property
|?,-pe:|l'.e|".es-'. | ~ @& Configurations
v & Strup # Parameter Checking
. # Number of ZMODdxxx Sensors
w [ Generic
% t_bsp # Operation mode of ZMODUXXX Sensor
- # 12C Communication device Mo. for ZMOD4XX sensor deviced
~ [ Drivers
# 12C callback function for ZMOD4XXX sensor deviced
w [ Interrupt .
& Config_INTC # Enable INTC from ZMOD4XXX sensor deviced
v & Timers o # INTC Callback function for ZMOD4XXX sensor deviced
& Config TAUOO i INTC number for ZMOD4XXX sensor deviced
v (2= /O port #
& Config_PORT
_— #
w [ Communications
& Config_llCAQ 3
w = Middleware
w [ Generic #
QC r_comms_i2c
%," r_zmoddoo
Macro definition: RM_ZMOD4XXX_CFG_DEVICEQ_IRO_NUMBER
Set the INTC number for the ZMOD4XXX Sensor
[Mote]: Be sure to specify a valid INTC number.

Overview | Board | Clacks | System | Components | Pins | Interrupt

INTP12
INTP13
INTP14
INTP15

w
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(d) Changing General Purpose I/O Port Driver Settings: RESET

For information on how to modify the source of the RESET signal control, refer to “8.4.3(1) RESET Signal
Control”.

There is no RESET pin assigned to Grove on the RL78/G22 Fast Prototyping Board. Therefore, assign any
port.

Set RESET pin on Pmod in Config_ PORT according to the specifications of the target board.
Set “Out” and enable “Output 1” in the “Port selection” tabbed page and the “PORT(x)” tabbed page.

i % &
Software component configuration Generste Code Generate Report
Components  pug g = Configure ~
£y Ww Port selection
type filter text |
W [= Startup
v & Generic CIpoRTo C]PORTH
%" r_bsp
« & Drivers [PoRT2 [CJPORT3
v [ Interrupt
& Config INTC [JPORT4 [ PORTS
w = Timers
& Config_TAUO_O [JroRTs [roRT?
w [ /O port
& Config_PORT [JrorTI2 [JPoRT13
w [= Communicatiocns
@ Config_liCA0 LIpoRTI4
w = Middleware
= Generic Port mode setting
(®) Read Pmn register values (O Read digital output level
v
£ >
Overview | Board | Clocks | System | Components| Pins| Interrupt

(= =
Software component configuration ol =
P 9 Generate Code  Generate Report
Components  pay = Configure ~
ot . Port selection  PORT1
type filter text |
v & Startup . “Input buffer OFF" is effective when the pin is used for a pert function or an alternative function, or the pin is not used, Please make
v B;EHE”C peripherals are not using the alternative input function before selecting “Input buffer OFF",
;' r_bsp Oa
pply to all
w = Drivers
v (= Interrupt Unused In Out Pull-up TIL buffer Input buffer OFF N-ch Cutput
& Config_INTC
v (= Timers P10
& Config TAUOO (® Unused Oin () Out I:‘Pull-up I TTL buffer Dlnput buffer OFF [M-ch Output
v (= /0 port
& Config_PORT P11
veE C.PIT\IT\LIHICEtIDns (® Unused Oln O Out Crull-u [ TTL buffer [ Input buffer OFF [M-ch Output
" P P I
& Config_lICAD
w = Middleware
= Generic P12
(® Unused Oin () Out I:‘Pull-up Dlnput buffer OFF [OM-ch Output
P13
(O Unused Oln Pull-up TTL buffer Dlnput buffer OFF [OM-ch Gutpuﬂ
P14
(® Unused Oin (O out [JPull-up [ TTL buffer [Input buffer OFF [M-ch Output
far L4
£ >
Overview | Board | Clocks | System | Components| Pins | Interrupt
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(4) Pins

(@) Changing I2C I/F Pins
(b) Changing INTP Pins
(c) Changing General Purpose I/O Port Pin: RESET

For information on configuring the pin of the interrupt signal circuit, refer to “8.5 Notes for Interrupt Signal

Circuits”.

For information on configuring the pin of the RESET signal circuit, refer to “8.6 Notes for RESET Signal

Circuits”.

Select “lICAQ”, “Interrupt Function” and “I/O Ports” in "Pins" tabbed page and check that functions are
assigned to the IICA pins, INTP pin, and RESET pin in the "Pin function" panel.

Pin configuration

Hardware Resource =) 1% g% Pin Function

DB R e ed

[Type filter text | [type filter text (* = any siring, ? = any character)

| [an v

W PCLBUZ1 -~
i, A/D Converter
v {3 Serial Array Unit
v SAUO
= SAUOD
= SAUDT

Enabled  Function PIOR Assignment
SCLAO PIOR2 4 Pe0/SCLAD
SDAAD PIOR2 7 P&1/SDAAQ

W SAUT
~ #3 Serial Interface IICA
& licAo
v ufff Serial Interface UARTA.
% UARTAD
¥ Interrupt Function
¥ Key Interrupt
24§ Reset Function
¥ Capacitive Sensing Unit
¥ On-Chip Debug
¥ Power Supply
2 Voltage Regulator

< > <

Pin Number [
s [
72 [

Pin Function  Pin Number

Overview |Board | Clocks| System | Companents | Pins | Interrupt

ode Generate Report

Pin configuration

5]

Generate Code  Generate Report

Hardware Resource H = 1% & PinFunction O IR
[Tye fitertext | [type fiter text (= any string, ? = any char All v
@ pasun = Enabled  Function PIOR Assignment Pin Number Direction  Remarks

§li, AVD Converter 0O INTeo # ot assigned # Notassigned  None
i Serial Array Unit 0w # Notassigned # Notassigned _ None
VL] Sao 0O Nz # Notassigned # Notassigned  None
@ a0 O  INTes # Notassigned # Notassigned None
@ Salon [ # Notassigned # Notassigned  None
& sl O INTes # Notassigned 7 Notassigned Nene
" sae O  INTe # Notassigned # Notassigned  None
¥ _”“s“um O e # Notassigned # Notassigned  None
O  InTee # Notassigned # Notassigned  None
W SAUT
~ o1 Serial Interface IKCA
@& licao
v #ff} Serial Interface UARTA
W UARTAO
¥ Interrupt Function
& Key Interrupt.
#F Reset Function
@ Capacitive Sensing Unit
& On-Chip Debug
& PowerSupply
& Voltage Regulator =
< > < >
Pin Function  Pin Number
Overview | Board | Glocks [System | Components | Pins  Interrupt
Pin configuration Ganm::ﬁ(udz EaneraERzpurl
Hardware Resource 3 [ % & PinFunction Al R b
[Type fiter text | [type flter text = any. Al -
& Al Al [Enabled  function PIOR Assignment PinNumber  Dircction  Remarks A
%f'(’&i":wmr [mE] 7 Not assigned # Notassigned None
0O o 7 Not assigned # Notassigned None
v @, Timer Aray Unit 0O e 7 Not assigned # Notassigned  None
v :"‘gﬁuw o e 7 Not assigned # Notassigned None
O ez 7 Not assigned # Notassigned None
8 Taln O es 7 Net assigned # Notassigned  None
: l::j:i O P 7 Not assigned 7 Notassigned None
O s 7 Not assigned # Notassigned None
= Tauo O re # Not assigned # Notassigned  None
: l:j: o pir # Not assigned 7 Notassigned MNone
O eo # Not assigned # Notassigned None
o TAlloe o ea 7 Not assigned 7 Notassigned  None
‘J% Efa‘LT'D“‘ic‘:"; R o ez 7 Not assigned 7 Notassigned Mone
~ ) Clock Outout/Buzzer Output Cont O = # Not assigned # Notassigned None
- ;[LB”Z“ O ra 7 Not assigned 7 Notassigned  None
.o ¥ POBUZI O e 7 Notassigned 7 Notassigned None
“k A/D Converter O P # Not assigned # Notassigned None
v 9ff Serial Array Unit o ez 7 Not assigned # Notassigned None
v :Aiﬁum O  ew 7 Not assigned 7 Notassigned Mone
O en # Not assigned # Notassigned None
- z:ﬁ:: - O pawo # Not assigned # Notassigned None .
< > < >

Pin Function Pin Number

Overview | Board | locks | System | Components| Pins | Intemupt
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(5) Code Generation and Build

Press the [Generate Code] icon to generate code.

{5 RRHA6410_RXE5N_NonOS.scfg =2d
Overview information =
Generate Code_Mlenerate Report

~ General Information @

Overview

Get an Byzrvizy of the features provided by Smart
Configurator.

Application Code

Software Components

Videos

Introduction to Smart Configurator
Browse related videos

What's New

Check out what's new in the latest release.

Seeall Release Notes,

Pm‘du:t Documentation MCU Hardware
User's Guide

AP manual

Application Notes
Tool news

w
S
o
=
o
o
=1
=N
oo
c
s
o
o
o
<

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

Generated location (PROJECT_LOC): [srcismc_gen | [Edit..

Selected companents:

Component Version Configuration

© Board Support Packages. (r_bsp) T4 r_bsp(used)

© Compare Match Timer 230 Config CMTO(CMTD: used)

@ GPIO Driver (r_gpio_n) 5.00 r_gpio_nc(used)

@ 1IC Communication Driver Interface Middleware {r_co... 1.22 r_comms_i2c_pe{used)

@ IRQ Driver (r_irq_r) 440 it r(used)

© RIC Multi Master 12C Driver. {7_siic_nc) 249 v iie_ne(used)

© RRH46410 Sensor Middleware (r_rrh46410_x) 100 r_rthdE410_nx(used)

@ Simple IIC Driver. (r_sci_iic_n<) 249 r_sci_iic_n(used)

< >

Build the project after implementing “8.4.2 Modifying Generated Code” and “8.4.3 Changing Sample Code”

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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8.4.2 Modifying Generated Code
Open Config_IICAO_user.c and add the following code.

Definition for including r_comms_i2c_if.h:

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

Includes

Ak hkhkkhkhhkhkhkhkhkhhkhhkhkhkhhkhkhkhhkhhk kb bk rhk kb kb hkhkrhkh bk bk hkhkhkhkh bk bk bk rhkhkhkhkhkhkhkrhkhkhhkhhkhrxkxxk
#include "r cg macrodriver.h"

#include "r cg userdefine.h"

#include "Config IICAO.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 */

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 Config IICAO callback master sendend

* Description : This function is a callback function when IICAO0 finishes master
transmission.
* Arguments : None

* Return Value : None
R i i I I I e I I I b b b b b b I b b b I i b b i b b b b I b b I b b b b b b b b b b b I b b b I b b b I b b b b b b b b b b b b b b b g

static void r_Config IICAO_callback_master_ sendend (void)
{

/* Start user code for r Config IICAO callback master sendend. Do not edit comment
generated here */

rm comms_ i2c bus0 callback(false);
/* End user code. Do not edit comment generated here */

}

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

* Function Name: r Config IICAO callback master receiveend

* Description : This function is a callback function when IICAO finishes master
reception.
* Arguments : None

* Return Value : None
khkkhkkhkhkkhhkkhhkhhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrhhhrhkrhrhkrhkrhkrhkrhkrhkrkxxx
static void r_Config_ IICAO_callback_master receiveend (void)
{
/* Start user code for r Config IICAO callback master receiveend. Do not edit comment
generated here */
rm comms_i2c busO0 callback(false);
/* End user code. Do not edit comment generated here */

}

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

Function Name: r Config IICAO callback master error
* Description : This function is a callback function when IICAQ0 master error occurs.
* Arguments : flag -
* status flag
* Return Value : None
R R R I S I S b b b 2 b 2 b b O 2 b b b 2 b 2b S b b g b 2 b 2 b b b 2 b 2 b 2 b 2 b 2b b 2 db b b 2b b 2 b 2 b 2 b db b 2 b 2h b 2h b b b b db 2b b 2 b 2 4
static void r_Config IICAO_callback_master_error (MD STATUS flag)
{
/* Start user code for r Config IICAO callback master error. Do not edit comment
generated here */
rm_comms_i2c bus0 callback (true);
/* End user code. Do not edit comment generated here */
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8.4.3 Changing Sample Code
(1) RESET Signal Control

For pin configuration, refer to “8.4.1(4)(c) Changing General Purpose 1/0O Port Pin: RESET".

There is no RESET pin assigned to Grove on the RL78/G22 Fast Prototyping Board. Therefore, assign any

port.

Open ZMOD4XXX_RL78G23_NonOS.c and change the reset operation when resetting the sensor.

Modify RESET pin designation according to the specifications of the target board. Also, change the reset

control logic to an appropriate one.

The following is an example of using P13 as RESET pin.

| _00_Pn5_OUTPUT 0
| _00_Pn0_OUTPUT 0;
| _00_Pn5_OUTPUT 0
| _00_Pn0_OUTPUT 0;
| _00_Pn5_OUTPUT 0

| _00_Pn0_OUTPUT 0;

/* Reset ZMOD sensor (active low). Please change to the IO port
connected to the RES N pin of the ZMOD sensor on the customer board. */
Pl = 00 Pn7 OUTPUT 0 | 00 Pn6 OUTPUT O
00 _Pn4 OUTPUT 0 | 08 Pn3 OUTPUT 1 |
~ 00 _Pn2 OUTPUT 0 | 00 Pnl OUTPUT O
R BSP SoftwareDelay (10, BSP DELAY MILLISECS);
Pl = 00 Pn7 OUTPUT 0 | 00 Pn6 OUTPUT O
00 _Pn4 OUTPUT O | 00 Pn3 OUTPUT O |
00 Pn2 OUTPUT 0 | 00 Pnl OUTPUT O
R BSP SoftwareDelay (10, BSP DELAY MILLISECS);
Pl = 00 Pn7 OUTPUT 0 | 00 Pn6 OUTPUT O
00 Pn4 OUTPUT 0 | 08 Pn3 OUTPUT 1 |
00 Pn2 OUTPUT 0 | 00 Pnl OUTPUT O
R BSP SoftwareDelay (10, BSP DELAY MILLISECS) ;
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8.4.4 Changing Toolchain Setting
If you want to use a toolchain the LLVM toolchain, use "ZMOD4XXX_RL78G23_NonOS_LLVM”.

If you want to use a toolchain other than the CC-RL toolchain or LLVM toolchain, copy
ZMODA4XXX_RL78G23_NonOS.c and RL78_ZMOD4XXX.c from this project to create a new project.

Also, when using the LLVM toolchain, build errors may occur due to section placement. In this case, the
linker script must be modified.

The following describes an example of modifying linker_script.ld in the sample project
“ZMOD4XXX_RL78G23 NonOS_LLVM”.

1. Place the “.text” section after the “.frodata” section.

SECTIONS

{
-

(. + _romdatacopysize)
description moved to “.init” section.

text (.|+ __romdatacopysize):

*(.text)
*(L.text.*)
/*INPUT_SECTION_Fl AGS(SHF_EXECINSTR) *(*_n)*/
} >ROM AT>ROM

.init (.|+ __romdatacopysize):
{

KEEP(*(.init))
} >ROM
/_\/\_//\/_\/\
/_\_/\_//\/\_/\
.frodata :
{

. = ALIGN(2); Move the description of the “.text”
__frodata = .; section after the “.frodata” section.
*(.frodata)
*(.frodata.*)
__efrodata = .;

. = ALIGN(2);

__constf = .;

*(.constf)

*(.constf.*)

__econstf = .;
} >ROM

Jtext :

*(.text)

*(.text.*)
/*INPUT_SECTION_FLAGS(SHF_EXECINSTR) *(*_n)*/
}H >ROM AT>ROM

.eh_frame_hdr :

{
KEEP(*(.eh_frame_hdr))
} > ROM
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2. Fix the address of the “.rodata” section to the top address of the mirror area.

fini

{
KEEP(*(.fini))
} >ROM

PROVIDE(__rodata_limit = CONSTANT(MIRRORAREASTART)+ 0x3000 + LENGTH(MIRROR));

/* The rodata section is placed in MIRROR area in order to access as near
addressing. */

.r
.r

qdata ©x3000 : AT(9x3000) |
{ \
. = ALIGN(2); Change the address of the

“rodata” section to 0x3000.

__rodata = .;
*(.rodata)

*(.rodata.*)
. = ALIGN(2);

3. Change the “.data” section to the address after the “.ocd_traceram” section.

.eh_frame :

{
KEEP(*(.eh_frame))
} > ROM

ocd_traceram 0xf4300 (NOLOAD) : AT(0xf4300)

.

L
KEEP(*(.ocd_traceram))

>RAM
A
{ Change the address of the “.data”
\ .
. = ALIGN(2); section to 0xF4700.
PROVIDE (__datastart = .);

o
—

.bssf (NOLOAD):

{ Move the description in the
PROVIDE(__bssfstart = .); “.ocd_traceram” section before the
- = ALIGN(2); “.data” section.
*(.bssf)
*(.bssf.*)
/*INPUT_SECTION_ FLAGS(!SHF_EXECINSTR, SHF WRITE, SHF_ALLOC) *(* _f)*/
. = ALIGN(128);
_end = .;

} >RAM AT>RAM
PROVIDE(__bssfsize = SIZEOF(.bssf));

PROVIDE( stack size = 0x100);

.ocd_traceram 0xf4300 (NOLOAD) : AT(©xf4300)
{
KEEP(*(.ocd_traceram))
} >RAM
.stack OxFFE20 (NOLOAD) : AT(OxFFE20)
{

PROVIDE(__ stack = .);
Note:  Changing the section address reduces the available ROM / RAM area.
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8.4.5 Notes for Build on LLVM
The following Warning occurs when building an LLVM project.

These Warnings are occurring because “slave_address” and “bytes” used in COMMS_12C are handled as
32-bit type.

Since “slave_address” is 7-bit data and “bytes” is 16-bit data, no loss occurs due to conversion.

Therefore, warning messages will appear, but this does not affect the operation.

I®) problems X 7 8 = 8
0 errors, 5 warnings, 0 others

~
Description Resource

~ (& Warnings (5 items)
= implicit conversion loses integer precision: 'const uint32_t' (aka 'const unsigned long') to 'uint16_t' (aka 'unsigned short’) [-Wimplicit-int-conversion] rm_comms_i2c_drive
2y implicit conversion loses integer precision: 'const uint32_t' (aka 'const unsigned long') to 'uint16_t' (aka 'unsigned short’) [-Wimplicit-int-conversion]  rm_comms_i2c_drive

-x implicit conversion loses integer precision: 'uint32_t' (aka 'unsigned long’) to 'uint& t' (aka 'unsigned char') [-Wimplicit-int-conversion] rm_comms_iZc_drive
= implicit conversion loses integer precision: 'uint32_t' (aka 'unsigned long') to 'uint8_t' (aka 'unsigned char') [-Wimplicit-int-conversion] rm_coemms_i2c_drive
2n implicit conversion loses integer precision: 'wint32_t' (aka 'unsigned long’) to 'uintd_t' (aka 'unsigned char') [-Wimplicit-int-conversion] rm_comms_i2c_drive
< >
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8.5 Notes for Interrupt Signal Circuits
It is necessary to configure settings according to the circuit to be embedded.

When using the sensor interrupt request signal (SensorINT), set the trigger level correctly.

(1) Circuit Configuration of ZMOD4XXX Sensor Pmod Board

The circuit configuration of the interrupt signal of the ZMOD4XXX Sensor Pmod Board is shown below. For
details, please refer to the board datasheet.

Table 8-2 Circuit Configuration of Interrupt Signal on ZMOD4XXX Sensor Pmod Board

Sensor Pmod Board Circuit Configuration (Pull-up resistor can be set to on or off)

#1: IRQ# inverted output of SensorINT (Open-Drain output) and fixedly connected
H Output: Data Available | to IRQ#. (Output of the inverted SensorINT signal cannot be disabled.)

#7: BUSY# - (No SensorINT signal output circuit)

(2) How to Control Interrupt Trigger Control when Multiple Sensor Pmod Boards are Daisy-chained
If the IRQ# of each board is an open-drain output, daisy chain connection is possible. (Note)

With this connection, if an interrupt request is asserted, it will be difficult to identify the 12C device that
generated the interrupt request.

If multiple interrupt output signals are connected to IRQ# of Pmod #1 due to the circuit configuration,
operate all 12C devices without interrupts. (Note)

Note: Do not connect 12C devices with outputs other than Open-Drain (Push-Pull output of CMOS or TTL).
If connected, the 12C device and the peripheral circuit ICs connected to the interrupt signal may be
damaged.

(3) How to Control Interrupt Triggers when using a Sensor Pmod Board that Allows Changing an
Interrupt Request Output Destination

Some sensor Pmod boards can output an interrupt request signal to Pmod #7 (BUSY#) by changing a circuit
on the board.

By daisy-chaining a board that switches this interrupt request signal to BUSY# output and a board with a
standard IRQ# output, it becomes possible to trigger interrupts from two devices at the same time.

Note that an operating condition is that Pmod #1 and #7 on the MCU side have to input interrupt signals.

Table 8-3 Circuit Configuration of Interrupt Signal on Sensor Pmod Board (Board Dependent)

Sensor Pmod Circuit Configuration (Pull-up resistor can be set to on or off)
Board

#1: IRQ# The Sensor Pmod Board allows the following circuit modifications (Board dependent):

#7: BUSY# e  SensorINT non-inverted or inverted output (open-drain output or push-pull
output) is possible for either #1 or #7. (Note 1)
e  SensorINT Output is disabled and open for both #1 and #7.

Note 1: Non-inverted or inverted output, Open-Drain or Push-Pull output are board-dependent.
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8.6 Notes for RESET Signal Circuits
It is necessary to configure settings according to the circuit to be embedded.

(1) Circuit Configuration of ZMOD4XXX Sensor Pmod Board

The circuit configuration of the RESET signal of the ZMOD4XXX Sensor Pmod Board is shown below. For
details, please refer to the board datasheet.

Table 8-4 Circuit Configuration of RESET Signal on ZMOD4XXX Sensor Pmod Board

Sensor Pmod Board Circuit Configuration (Pull-up resistor can be set to on or off)

#2: RESET# Directly connected to the RESET signal of the sensor device
L Input: Device Reset

(2) When You Want to Daisy-chain Multiple 12C Devices and Operate them using Interrupt Triggers
A single RESET output signal from the MCU can control the reset of multiple I12C devices.

In that case, it is necessary to configure a RESET signal circuit that matches the reset control logic of the
multiple 12C devices and to implement a reset sequence that meets the requirements of the multiple 12C
devices.

In addition, when connecting multiple 12C devices, the pin load capacitance will be large, so be sure to
generate a sufficient reset pulse period.

8.7 Pull-up Resister Circuit Configuration when Daisy Chain Connections of
Renesas Sensor Pmod Boards

The recommended method for connecting the pull-up resistors in a daisy chain is shown below. Also, disable
the pull-ups on other Renesas Sensor boards.

If the pull-up resistors of many Renesas Sensor boards are enabled at the same time, the sensor boards
may not function properly.

Table 8-5 Target Board that Enable Pull-up Resistors when Daisy-chaining

Pmod Sensor Board Recommended Circuit Configuration of Pull-up Resisters

Type 6A Singal Name

#1: IRQ# (Note 1) Enable only the board closest to the MCU board for boards with pull-up resistor
circuits.

#2: RESET# (Note 1) Enable only the board closest to the MCU board for boards with pull-up resistor
circuits.

#3: SCL Enable only the board closest to the MCU board for boards.

#4: SDA Enable only the board closest to the MCU board for boards.

#7: BUSY# (Note 1, 2) Enable only the board closest to the MCU board for boards with pull-up resistor
circuits.

Note 1 There are the boards without the pull-up resisters.
Note 2 Configure when using as an Interrupt signal.
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9. Viewing Gas Data
To check the real-time gas data, follow the steps below.

Take the “IAQ 2™ Generation” as an example.

1. After running the Debug, open the “Expressions” window.

“Expressions” window is available from [Window]->[Show View]>[Expressions].

Dareietslizrz/RA. #* studio - a x
Gefoctor  Mawigste Sesrch  Project 2525 fur. | Window  |lelp
1 Dibug v|[Eyrazm New Window > mND e SR (BTN - U N [ AR A U Sy e
B CCes (@ P Contiguation | 43 Debug
Appestance | — 9 i
1 o ran.c o hal_entrpc £ RALZMODRAXX_A2ndten s =0 v %8 [ MM z K. =no
Show View 3 o destpoint Aresr#-0 0 ¥ WA= ,‘
Purigc i 5B Corncin At © ez
e core) soended : Step Nevgation , 5 Devuy
= stat jag_2ndl_gen_demol) at RAZMODMXXX_AL20dGen.c: 16 0r23s @ Oesugger Conenle
al, ok AT [ii Oebug Shell
& DedugSources
puewee 2;
-3 AreSEifQ 0
. AteS#-0, X
1
S } oewo cassevcnsrans_sart;
=0 AnsShiQ v
2 — ;
; 1
sequence = DEMD SEQUENCE 23
. ;
etug Shell (£ Probiers G Detrugger Conscle W4 37~ % BR
ey
Software Developsent (SSD) .
< £ >
SS0Secure 0000002 @ OwT 3
2. Click “Add new expression” in the “Expressions” and add “gs_iag_2nd_gen_data”
- o x
v LR SR SR W N TS R|H-Qilripm FRAD -2 A4 v i~ i fl o
Q @ Boce ({5
dwpe  Rranc  @haeoye [ RAENOOEG 5] S0 s et mved oo EEEY % Brm O = O
binclude “hal_data.h’ A HE[ ¢ X%k B %
void demo_err(void);
¢ bdoiinaias S Sesa > < >
@ Console Registers [3) Debug Shell (&) Problems (@ Debugger Console & 27~ - [} Memory A 2EE ~0-m-=D
ZMOD4410_RABM4_NonOS Debug_Flat [Renesas GDB Hardware Debugging|
B-FoMBRIER - o
B-FoMBRAER - o
20K
Optien Function Select, writing to address @x0100a100 with data fIfFffffFfffeetrfeetrfeeerieeees.
Option Function Select, writing to address @x0100a200 with data fffdfffffffefefifirerfferrffefef..
0-FET
N=FOIP T L=-RA U HEPE LA xS eal AR LT,
SSD:Secure 0e00000260 © 4sins @ OWT @1
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3. Right-click on the added variable and select the “Enable Real-time Refresh”.

[B workspace ZMODA0N release - ZMODH410_RAGMA_NonOS/src/RA_ZMOD1G: - ¢ studio — 0 X
Source Refoctor Navigate Search Project RenesasViews Run Window Help
™ | |1 Debug v || £ 2MOD4410 RAGM4 NonOS Debue - R eS| R B-Qeb -y DS DS v v flve -
Q =
ks Debug 12 e # § =0 [@Esetpc [Bmenc (S halentyc | (4 RAZMODSIOE
[ ZMOD4410_ RAGMA Debug Flat (Renesas GOB 1 #include “hal_dsta.h® ~ =
~ B ZMOD4410_RABMA NonOS.elf [1] cores: 0 =
v o Thread #1 1 (single core) [core: 0} (Suspended : Step) Ensble if you want to open ZHODAXKX Expression Volue
off Theead £11 {single core) [core: f (Suspes . s #define G_ZMOD40X_SENSORD_IRQ_ENABLE (1) v (# gsiaq 2o me - =
= :.r_a«mnujmn:m&wmm Select Al PV
sl entry() ot hal entryic:16 Or typedef enum o_demo_sequence
= main{) at main.c:5 Ox3ee { Copy Expressions. Qul-C
DEMD_SEQUENCE_1 = (1), - Remove
nesas GO (Host ) DEMO_SEQUENCE_2, o tvoc g 4
o Renesas GOB server (Host o g o B Removel
DEMO_SEQUENCE 4, o0 ecoz  Number Format >
DEMO_SEQUENCE_S, P Add Expression G >
DEMO_SEQUENCE_6, 4 Addner pression Group
1 DEND_ SEQUENCE. 7, Find. [
s 0EMO_SEQUENCE_5,
1 DEMO_SEQUENCE 9, Show Details As >
X i §  Add Watch Expression.
= typedef emum ¢_demo_callback_status Disable Monitor expression in red
{ —_—
DEMO_CALLBACK_STATUS_WAIT = (@), :
2 DEMO_CALLBACK._ STATUS_SUCCESS, Edit Watch Express
2 DEMO_CALLBACK. STATUS_REPEAT, _
} demo_callback_status_t; €5 AddWatchpoint (C/C+ +)...
% CastToType
void g_coms_i2c_buso_quick_setup(void); i
void g_rmoddxxx_sensord_quick_setup(void AR oy Js AT
void start_deso(void); Li Enable Real-time Refresh
] void deno_err(void); st feme Redoeth 3
static volatile demo_callback status_t gs_i2e_callback_status = DEWD_CALLBACK_ STATUS_WAIT; Watch
©#31F G_ZHODAXXX_SENSOR®_IRQ_ENABLE
static volatile demo_callback_status_t gs_irq callback_status = DEMO_CALLBACK_STATUS_WAIT;
static volatile rm_smoddxcx_isq it data_t §5_isq_1st_gen_data;
static volatile xo_{aq_2nd_data_t £5_43q_2nd_gen_data;
static volatile rm_tmoddxxx_odor_data_t g5 _odor_data
) static volatile sulfur_odor_data_t gs_sulfur_odor_data;
“void zmoddc_comms_izc_callback(rm_zmoddoc_callback_args_t * p_args)
i v
<l ) oo > < > < >
© Console &1 11\ Registers (1) Debug Sheil [£] Problems @@ Debugger Console @ AT-+759%- [) Memory % bf @ yeun
ZMODH10 RAGMA ) Flat [Renesas GOB 9ging]
By AR T A
GoB: 61271
S=FoMERIKR - o
55 MERIER - o
Sern-
Option Function Select, writing to address 0x0100a108 with data FFFFffffffffeeffrrfiFrifefefrfr. ..
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500-FET
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slle >
SSDSecure 0100000260 © awins @ owr 1 n
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B/~ | 45 Debug
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+ (€7 ZMOD&410_RAGMA_NonOS Debug.Flat [Renesas GDB Hardware Debugaing) #include "hal_data.h” - e XK BS| 9 §
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o eco2 400326538
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DEMO_SEQUENCE_S,
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} demo_sequence_t;
typedef enum ¢_demo_callback status
L STATUS_WAIT = (0),
CALLBACK. STATUS_SUCCESS,
DEMO_CALLBACK._STATUS_ REPEAT,
} dewo_callback_status_t;
void g_comms_i2e_buso_quick_setup(void);
void g_zmoddocx_sensord_quick_setup(void);
2 void start_demo(void);
2 void demo_crr(void);
static volatile demo_callback status £ gs_i2c_callback_status = DEMD_CALLAACK STATUS WAIT;
“#5F G_DI004XXX_SENSOR®_IRQ_ENABLE
static volatile demo_callback status t gs_irq_callback_status = DEMD_CALLBACK. STATUS_WAIT;
sendif
static volatile rm_tmod4xxx_iag_1st_data_t aq_1st_gen_data;
static volatile rm_rmodéxxx_isq_2nd_dats_t L2nd_gen_dat.
i B=_odor_
_data_t gs_sulfur_odor_dat:
ck_args_t * p_args)
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REN ESAS Application Note

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.
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.
Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
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.
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.
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 Vi
(Max.) and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between V. (Max.) and Vs (Min.).
Prohibition of access to reserved addresses

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

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

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

1.

10.

11.

12.

13.
14.

(Notel)

(Note2)

Corporate Headquarters

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.
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Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
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PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
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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
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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
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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
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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.
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“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)
Contact information

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.

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/.

© 2024 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/
https://www.renesas.com/contact/

	1. Overview
	1.1 Terms/Abbreviations

	2. Environment for Confirming Operation
	2.1 Environment for Confirming Operation on RA Family MCU
	(1) Evaluation Kit for RA2E1 (EK-RA2E1)
	(2) RA0E1 Fast Prototyping Board (FPB-RA0E1)
	(3) Use of Interposer Board

	2.2 Environment for Confirming Operation on RX Family MCU
	(1) RX140 Fast Prototyping Board (FPB-RX140)
	(2) Use of Interposer Board

	2.3 Environment for Confirming Operation on RL78/G23 Group MCU
	(1) RL78/G23-128p Fast Prototyping Board (RL78/G23-128p FPB)
	(2) Use of Interposer Board


	3. ZMOD4410 Sensor Specifications
	3.1 Sensor Specifications Overview
	3.2 Sensor Function and Methods
	3.2.1 Conversion of Output Data – Firmware / API / Algorithms
	3.2.2 Typical Hardware Requirements


	4. ZMOD4450 Sensor Specifications
	4.1 Sensor Specifications Overview
	4.2 Sensor Function and Methods
	4.2.1 Conversion of Output Data – Firmware / API / Algorithms
	4.2.2 Typical Hardware Requirements


	5. ZMOD4510 Sensor Specifications
	5.1 Sensor Specifications Overview
	5.2 Sensor Function and Methods
	5.2.1 Conversion of Output Data – Firmware / API / Algorithms
	5.2.2 Typical Hardware Requirements


	6. Specification of Sample Software
	6.1 Sample Software Structure
	6.2 Specification of Sensor Control Module API Functions
	6.2.1 List of Sensor Control Module API Functions
	6.2.2 API Usage Guide

	6.3 Flowchart of Main Processing in Non-OS Version of Sample Software
	6.3.1 ZMOD4410, ZMOD4450
	6.3.2  ZMOD4510

	6.4 Flowchart of OS Version of Sample Software
	6.4.1 ZMOD4410, ZMOD4450
	6.4.2  ZMOD4510

	6.5 Control Sequence when Interrupt Control

	7. Configuration Settings
	7.1 ZMOD4XXX Sensor Control Module Settings
	7.1.1 RA Family
	7.1.2 RX Family
	7.1.3 RL78 Family

	7.2 I2C Communication Middleware (COMMS_I2C) Settings
	7.2.1 RA Family
	7.2.2 RX Family
	7.2.3 RL78 Family

	7.3 I2C Driver Settings
	7.3.1 RA Family
	(1) r_iic_master
	(2) r_sci_i2c
	(3) r_sau_i2c
	(4) r_iica_master

	7.3.2 RX Family
	(1) r_riic_rx
	(2) r_sci_iic_rx

	7.3.3 RL78 Family
	(1) IICAx


	7.4 IRQ Driver Settings
	7.4.1 RA Family
	7.4.2 RX Family
	7.4.3 RL78 Family


	8. Guide for Changing Target Device
	8.1 Importing Sample Project
	8.2 RA Sample Project
	8.2.1 Modifying Settings of FSP Configurator
	(1) BSP
	(2) Clocks
	(3) Pins
	(a) Changing Board
	(b) Changing I2C I/F Pins
	(c) Changing IRQ Pin
	(d) Changing General Purpose I/O Port Pin: RESET

	(4) Stacks
	(a) Changing COMMS_I2C Settings and I2C Driver Settings
	(b) Changing General Purpose I/O Port Driver Settings: RESET
	(c) Changing IRQ Driver Settings

	(5) Code Generation and Build

	8.2.2 Changing Sample Code
	(1) RESET Signal Control

	8.2.3 Changing when not using IRQ
	8.2.4 Changing Toolchain Setting

	8.3 RX Sample Project
	8.3.1 Modifying Settings of Smart Configurator
	(1) Board
	(2) Clocks
	(3) Components
	(a) Changing I2C Driver Settings
	(b) Changing COMMS_I2C Settings
	(c) Changing IRQ Driver Settings

	(4) Pins
	(a) Changing I2C I/F Pins
	(b) Changing IRQ Pin
	(c) Changing General Purpose I/O Port Pin: RESET

	(5) Code Generation and Build

	8.3.2 Changing Sample Code
	(1) RESET Signal Control

	8.3.3 Changing Toolchain Setting
	8.3.4 Notes for Build on GCC
	8.3.5 When using IAR Integrated Development Environment "IAR Embedded Workbench"

	8.4 RL78 Sample Project
	8.4.1 Modifying Settings of Smart Configurator
	(1) Board
	(2) Clocks
	(3) Components
	(a) Changing I2C Driver Settings
	(b) Changing COMMS_I2C Settings
	(c) Changing INTC Driver Settings
	(d) Changing General Purpose I/O Port Driver Settings: RESET

	(4) Pins
	(a) Changing I2C I/F Pins
	(b) Changing INTP Pins
	(c) Changing General Purpose I/O Port Pin: RESET

	(5) Code Generation and Build

	8.4.2 Modifying Generated Code
	8.4.3 Changing Sample Code
	(1) RESET Signal Control

	8.4.4 Changing Toolchain Setting
	8.4.5 Notes for Build on LLVM

	8.5 Notes for Interrupt Signal Circuits
	(1) Circuit Configuration of ZMOD4XXX Sensor Pmod Board
	(2) How to Control Interrupt Trigger Control when Multiple Sensor Pmod Boards are Daisy-chained
	(3) How to Control Interrupt Triggers when using a Sensor Pmod Board that Allows Changing an Interrupt Request Output Destination

	8.6 Notes for RESET Signal Circuits
	(1) Circuit Configuration of ZMOD4XXX Sensor Pmod Board
	(2) When You Want to Daisy-chain Multiple I2C Devices and Operate them using Interrupt Triggers

	8.7 Pull-up Resister Circuit Configuration when Daisy Chain Connections of Renesas Sensor Pmod Boards

	9. Viewing Gas Data
	Revision History
	General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products
	Notice

