LENESAS Application Note

RA Family, RX Family, RL78 Family, RZ Family
ZMOD4xxx Sample Software Manual

Introduction

This sample software acquires gas data from the ZMOD4410, ZMOD4450 and ZMOD4510 gas sensors and
calculates the result. In combination with the 12C driver of the FSP, the sample software controls the
ZMOD4410 and ZMOD4510 through the 12C in the MCU to measure gases, acquire ADC data, and calculate
the acquired result.

Target Devices
RA6M4 Group
RAOE1 Group
RX65N Group
RL78/G14 Group
RL78/G23 Group
RZ/G2L Group

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

All other trademarks are property of their respective owners.

ROIAN5899EJ0155 Rev.1.55 Page 1 of 103
May 17,24 RENESAS



RA Family, RX Family, RL78 Family, RZ Family ZMOD4xxx Sample Software Manual

Contents
I O 1V = V= 4
2. Environment for Confirming OPEIratiON..............uuuuuuueuuuiieiiiiiiiiitinieeeeeeeeeenneeeereeeeeeeenreeeeeeneeaeenne 4
2.1  Environment for Confirming Operation on RA6M4 Family MCU...........occciiiiiieeei e ceiiineee e 4
2.2 Environment for Confirming Operation on RAOEL Family MCU .........ccccooiiiiiiiiiiiiiinniee e 6
2.3 Environment for Confirming Operation on RX Family MCU ..........cccccceiiiiiiiiiiie e eeivineee e 7
2.4 Environment for Confirming Operation on RL78/G14 Group MCU ...........ccoceiiiiiiiiiiiiiieeiee e 8
2.5 Environment for Confirming Operation on RL78/G23 Group MCU .........cccciiieeeii i ceiineee e 9
2.6 Environment for Confirming Operation on RZ Family MCU ...........ccoiiiiiiiiiiiiiii e 10
3. ZMOD4410 Sensor SPECIfICALIONS. ......uuuuiiiieeeeieiiici e e e e e e e e e e e e aa e 11
3.1 Sensor SPECIfICAtIONS OVEIVIEW.......uuuuuiuieuiiiiiiiiiiii s 11
3.2 Sensor function and MELNOUS.........oii e e e e e e s e e e e e e e s s ennbaeeeeaeeen 12
3.2.1 Conversion of output data — Firmware / APl / algorithms ... 14
3.2.2  Typical hardware reQUIFEIMENTS ..........uuii et e ettt e ettt e et e e st et e e e abee e e e sabbeeeeabreeesabneeeeaaes 15
4, ZMOD4450 Sensor SPECIfICAtIONS. ... ..ciiieeiiiiiiiiiee e e e e e e e e e e e e e e eenanes 16
4.1  Sensor SPECIfICAtIONS OVEIVIEW .......cieieie i ieee e e i e e e 16
4.2 Sensor function and METOAS. ... .....uuiiiiii e e e s e e e e e e s e s enneneees 17
4.2.1 Conversion of output data — Firmware / APl / algorithms ........ccooooiiiiiiiiieeeee s 18
4.2.2 Typical hardware reQUIFEIMENTS ........oiiuuiiiiiiiiee ettt e et bt e s bbb e e e s abbe e e e ssbe e e e s annn e e e s annneeens 19
5. ZMOD4510 Sensor SPECIfICAIONS. .......uuuiiii i i et e e e e e e 20
5.1  Sensor SPECIfiCAIONS OVEIVIEW .........uuiiiiiiiiee ittt ettt ettt et e et e e e sbb e e e e abbe e e e abbeeeeabbeeeeaan 20
5.2 Sensor function and MENOGS. ........coiiiiiiiiiiie e e e e s e e e e e e e anreee e e 21
5.2.1 Conversion of output data — Firmware / APl / algorithms ...........ccooiiiiiiiiiii e 22
5.2.2  Typical NardwWare reQUIFEMIENTS .........uuuuueeieieieiiiiiii s 23
6. Specification Of SAMPIE SOIWAIE ........uuuuiiiiiiiiiiiiiii bbb bee e eeaennenes 24
6.1  SamPIe SOFWAIE SIFUCIUIE ....ccoiiiiiiiiiiiee ettt et e e et e e e sbb e e e e aabb e e e e abbeeeesbbeeeeaae 24
6.2  Specification of SENSOr API FUNCHONS .......uuuiiiiiiiii s 24
6.2.1  LiSt Of SENSOr API FUNCHONS .....uiiiiieeii ittt e e e sttt e e e e e st e e e e e e s e st e e e e e e e s s snnnbeeeeeaeeesnannnseneeeaeeean 24
6.2.2  APL USAQE GUIOE......uuuuuuiiiiiiiiiiiiiiiiiiiiiaa s nan 25
6.3  Main Processing FIow of Sample SOfWAIE...........ooi i 27
6.3.1  ZMODA410, ZMODAASB0 .......eeiiiiiieiiee ettt ettt ettt ettt s bt e shb e sk bt e s b et ah e e e be e e anre e e beeennreenn 27
ST T4 /(@ ] 7 L3 OSSPSR 30
6.3.3  AZUIE RTOS PrOJECT...cceiiiiiiiitiiiiit ettt ettt e e oo ettt et e e e s s e b bbb et e e e e e e e e anbbbeeeeaaeeeaanbnbeeeaaaeaaan 33
A ©o ] 1 To [ g (o] g IS =] 11T ST 34
7.1 ZMODAXXXX GAS SENSOI SELNTS. ... i veiieiitiiee e itiiee ettt et e et e e st e e e e s sabee e e e sbeeeesabeeeeeabeeeesabaeeeeanes 34
A% S R Y N - T 111 T OO PO UPPTOUPPTPURTRPRO 34
A A = ¥ G = 1111 PRPTRTPRR 35
713 RL7B FAMIIY .ottt a bttt e ekt e sh bt e e ebb e e eb bt e e abe e e sabe e aabeeeabeeesnbeeesnneeans 36
A S = A - 11111 PR PRPRTPRRN 37
7.2  Sensor Communication Middleware SEttiNgS ........c.uuuiiiiiiiiiiiii e 38
RO1AN5899EJ0155 Rev.1.55 Page 2 of 103

May 17,24 RENESAS



RA Family, RX Family, RL78 Family, RZ Family ZMOD4xxx Sample Software Manual

A R = ¥ N - o ]/ SRR 38
T.2.2 RX @MUY ¢ttt ettt ettt h et e e ket e s a bt e e ebe e e ehbe e e be e e eabe e enbeeeebee e enbeeennneeans 39
T.2.3  RL7B FAMIIY ..eiei ettt ettt e e s e R et ekt e s b e e se e e e ne e e rn e e re e nnneena 40
T.2.4  RZ FAMIIY ..ottt ettt ettt bt s h bt e et e e ket e e a bt e e bt e e e Rt e e e ke e e R be e ebeeeabeeeenbeeennneeaa 41
R T V2 O B )= T Y=Y 1 1] o SRR 42
RS T R 7 AN o T 111 RO UPSTOUPPOTRTRPR 42
T.3.2  RXFAMIIY ettt E e s e Rt R e r e 47
T.3.3  RLT7B FAMIIY ...ttt et a et e e ket e s a bt e e e be e e eb b e e e be e e smbeeanbeeeabeeesnbeeesnneenns 51
T.3.4  RZ FAMIIY .ottt s et e R e s e Rt e R e e R e e e e n et r e e e nnreenn 52
AT | (@ I V=T g ST 1 1] o o TP PP PP PPPPRPPPPPRRTNt 54
TAL  RA FAMIIY oottt s e e R e s e Rt e e R e R e e e e rne e rn e na 54
TA.2  RZFAMIIY ..ottt ettt ettt h bt e et e e bt e e s a bt e e ehb e e ek be e e ke e e enbeeebeeeabeeeenbeeennneean 55
8. Guide for Changing the Target DEVICE.........ccoiviiiiiiiie e 56
8.1  RA SAMPIE PrOJECE .. .uuuiiiiiiiiiiiiiiiii s 56
8.1.1 ImpOrting the SAMPIE PrOJECT......coii ittt e et e e e st r e e e e sbbeeeeaaes 56
8.1.2 Modifying Settings of the FSP CoNfIQUIAtOr .............uuuiiiii s 58
8.1.3  Changing SAMIPIE COUR........eiiii ittt ettt et e e e st bt e e e sbe e e e e sabb e e e e anbeeeeeanbneeaeanes 68
8.1.4 Changing wWhen NOt USING IRQ .....uuuuiiiiiiiii s 69
8.1.5 Changing tOOICh@IN SELHING .....oiviiiiiiiiiee it e et e e e st b e e e sbreeeeaaes 69
8.2  RX SAMPIE PrOJECE .. .uuuiiiiiiiiiiiiiiiiiiiii s 70
8.2.1  ImpOrting the SAMPIE PrOJECT......cciiiiiiie ittt e et e et e e e st ae e e e snbbeeeeaaes 70
8.2.2  ChanQiNg the DEVICE .....uuuuuiiiiiiiiiiiiiiiiiiii s 72
8.2.3 Modifying Settings of the Smart CONfIQUIALON ..........c.uiiiiiiiiie e 74
8.2.4 Changing tOOICNAIN SELING ......uuuuriiieiiiiiii s 76
8.3 RLT78 SAMPIE PIOJECL.....ceiiiiiiieiiitiie ettt ettt e e st e e e s be e e e e aabb e e e e sabbeeeeanbbeeeeanbneeeeane 77
8.3.1 Creating @ NEW PrOJECT ......uuuuiiiiiiiiiiiiiiiiiiii s 77
8.3.2  Settings Of the COUE GENEIALON . ......iutiiiie ittt e et e et e e e sbb e e e s sbb e e e e sbbeeesaabbeeeeaan 79
8.3.3 Modifying the Generated COUE ...........uuuuuummmiiiii s 84
8.3.4 Modifying SAMPIE SOUICE FIlES....ccoiiiiiiiiiiiei ettt et e e et eeeaaes 89
8.4 RZ SAMPIE PrOJECE ...uuuiiiiiiiiiiiiiiiitiiii s 95
8.4.1 ImpOrting the SAMPIE PrOJECT......coiiiiiiee ittt e et e e e sbb e e e e abbeeeeaaes 95
8.4.2 Modifying Settings of the FSP CoNfiQUIAtOr ..............uuuiiiii s 97
8.4.3  ChangiNg SAMPIE COUR........eeiiiiiiiie ittt bbbt e e bbbt e s bbbt e e s et et e e s bbb e e e s aaneeee s 100
9. VIEWING QAS UALA ... .coeiiiieiiiii e e e e e e et e e e e e e e e e ettt e e e e e e e e e ar e eaaas 101
REVISION HISTOMY ..o 103

General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products 104

ROIAN5899EJ0155 Rev.1.55 Page 3 of 103
May 17,24 RENESAS



RA Family, RX Family, RL78 Family, RZ Family

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, 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.

2. Environment for Confirming Operation

2.1 Environment for Confirming Operation on RA6M4 Family MCU
The operation of this software has been confirmed on an MCU of the RA6M4 family in the following

environment.

Table 2-1 Operating Environment for RA6M4 Family

Item

Description

Demonstration board

RTK7EKA6M4S00001BE (EK-RA6M4)

Microcontroller

RA6M4 (R7FA6M4AF3CFB :144pin)

Operating frequency

200MHz

Operating voltage

5V

Integrated development
environment

e? studio 2023-01

C compiler GCC 10.3.1.20210824
IAR ANSI C/C++ Compiler V9.20.2.320/LNX for ARM
ARM Compiler 6.18
FSP V.4.5.0
RTOS FreeRTOS / Microsoft Azure RTOS
Emulator On board (J-LINK)
Interposer Interposer Board to convert Type2/3 to Type 6A PMOD standard (US082-

INTERPEVZ)

Sensor board

TVOC and Indoor Air Quality Sensor Pmod Board (US082-ZMOD4410EVZ)

Outdoor Air Quality Sensor Pmod Board (US082-ZMOD4510EVZ)

Table 2-2 Amount of Memory Used in RA6M4 Family

Area Size (Non-0OS) Size (Free RTOS) Size (Azure RTOS)
ZMOD 4410 4510 4450 4410+4510 4450 4410+4510 4450
sensor

ROM

6,856 5,588 3,556 10,472 3,892 10,600 3,840
[bytes]

RAM 719 684 390 1,471 580 1,468 749

[bytes]

Memory size is calculated by functions and variables only related to ZMOD4xxx sensor. In RTOS, memory

size does not include memory size of the thread.
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EK-RA6M4

: N / —\
PMODZi ng V;i

Interposer
uso082- Sensor Board Sensor Board
INTERPEVZ 1 2-

Figure 2-1 Hardware Connections for RA6M4 Family
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2.2 Environment for Confirming Operation on RAOE1 Family MCU
The operation of this software has been confirmed on the MCU of the RAOE1 family in the following

environment.

Table 2-3 Operating Environment for the RAOE1 Family

Item

Description

Demonstration board

RTK7FPAOE1S00W2BJ (RAOE1 Fast Prototyping Board)

Microcontroller

RAOE1 (R7FAOE1073CFJ:32pin)

Operating frequency

32 MHz

Operating voltage

5V

Integrated development
environment

e? studio 2024-04

C compiler GNU ARM Embedded 13.2.1.arm-13-7
FSP V.5.3.0

RTOS FreeRTOS

Emulator On-board debugger (J-LINK)

Sensor board

TVOC and Indoor Air Quality Sensor Pmod Board (US082-ZMOD4410EVZ)

Table 2-4 Amount of Memory Used in the RAOEL Family

Area Size (Non-0OS) Size (Free RTOS)
ZMOD sensor 4410 4410
ROM [bytes] 9,024 10,942
RAM [bytes] 936 1,164

Memory size is calculated by functions and variables only related to ZMOD4xxx sensor. In RTOS, memory

size does not include memory size of the thread.

Fast Prototyping Board for RAOE1

Sensor Board 1 Sensor Board 2---

=i -

Figure 2-2 Hardware Connections for the RAOE1 Family
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2.3 Environment for Confirming Operation on RX Family MCU
The operation of this software has been confirmed on an MCU of the RX family in the following environment.

Table 2-5 Operating Environment for RX Family

Iltem Description
Demonstration board RPBRX65N (Envision Kit RX65N)
Microcontroller RX65N (R5F565NEDDFB: 144pin)
Operating frequency 12MHz
Operating voltage 5V
Integrated development e? studio 2023-01
environment IAR EW for RX 4.20.1
C compiler Renesas Electronics C/C++ compiler for RX family V.3.03.00

GCC 8.3.0.202004
IAR Toolchain for RX 8.4.10.7051

FIT BSP V.7.20

RTOS FreeRTOS

Emulator On board (E20B)

Interposer Interposer Board to convert Type2/3 to Type 6A PMOD standard (US082-
INTERPEVZ)

Sensor board TVOC and Indoor Air Quality Sensor Pmod Board (US082-ZMOD4410EVZ)

Outdoor Air Quality Sensor Pmod Board (US082-ZMOD4510EVZ)

Table 2-6 Amount of Memory Used in RX Family

Area Size (Non-OS) Size (Free RTOS) Size (Azure RTOS)
ZMOD 4410 4510 4450 4410+4510 4450 4410+4510 4450
sensor
ROM 6,256 5,398 3,460 9,056 3,621 9,177 3,751
[bytes]
RAM 782 651 692 1,376 752 1,513 961
[bytes]

Memory size is calculated by functions and variables only related to ZMOD4XXX sensor. In RTOS,
memory size does not include memory size of the thread.

SRR

Interposer
uso082- Sensor Board Sensor Board
Envisionkit RX65N INTERPEVZ 1 2--+

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

environment.

Table 2-7 Operating Environment for RL78/G14 Group

Iltem

Description

Demonstration board

RTK5RLG140C00000BJ (RL78/G14 Fast Prototyping Board)

Microcontroller

RL78/G14 (R5F104MLAFB: 80pin)

Operating frequency

20MHz

Operating voltage

3.3V

Integrated development
environment

e? studio 2023-01
IAR EW for RL78 4.21.1

C compiler C compiler package for RL78 family V1.11.00
GCC for Renesas RL78 4.9.2.202103
IAR Toolchain for RL78 4.21.1.2409
Emulator On board (E20B)

Sensor board

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

Table 2-8 Amount of Memory Used in RL78/G14 Group

Area Size Remarks
ROM 9,499 bytes Include ZMOD4410 IAQ 2™ Gen
RAM 551 bytes library
ROM 7,263 bytes Include ZMOD OAQ 2" Gen library
RAM 444 bytes
ROM 5,235 hytes Include ZMOD RAQ library
RAM 497 bytes

Fast Prototyping Board for RL78/G14

Sensor Board 1

Sensor Board 2---

=1 -

Figure 2-4 Hardware Connections for RL78/G14 Group
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2.5 Environment for Confirming Operation on RL78/G23 Group MCU
The operation of this software has been confirmed on an MCU of the RL78/G23 Group in the following

environment.

Table 2-9 Operating Environment for RL78/G23 Group

Iltem

Description

Demonstration board

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

Microcontroller

RL78/G23 (R7F100GSN2DFB :128pin)

Operating frequency

32MHz

Operating voltage

3.3V

Integrated development
environment

e? studio 2023-01
IAR EW for RL78 4.21.1

C compiler C compiler package for RL78 family V1.11.00
LLVM for RL78 10.0.0.202209
IAR Toolchain for RL78 4.21.1.2409
Emulator E2 Lite

Sensor board

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

Table 2-10 Amount of Memory Used in RL78/G23 Group

Area Size Remarks
ROM 9,596 bytes Include ZMOD4410 IAQ 2™ Gen
RAM 479 bytes library
ROM 7,288 bytes Include ZMOD OAQ 2" Gen library
RAM 444 bytes
ROM 5,500 bytes Include ZMOD RAQ library
RAM 497 bytes
I P ing B for RL7 2
ast Prototyping Board for ek Sensor Board 1 Sensor Board 2---
Figure 2-5 Hardware Connections for RL78/G23 Group
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2.6 Environment for Confirming Operation on RZ Family MCU
The operation of this software has been confirmed on an MCU of the RZ family in the following environment.

Table 2-11 Operating Environment for RZ Family

Item

Description

Demonstration board

RTK9744L.23S01000BE (RZ/G2L Evaluation Kit (SMARC))

Microcontroller

RZ/G2L (R9A07G044L23GBG:456pin)

Operating frequency

Arm Cortex-M33:200MHz., Arm Cortex-A55:1.2GHz

Operating voltage

5V

Integrated development
environment

e? studio 2023-01

C compiler GCC 10.3.1.20210824
FSP V.1.2.0

RTOS FreeRTOS

Emulator SEGGER J-LINK BASE

Sensor board

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

Table 2-12 Amount of Memory Used in RZ Family

Area Size (Non-OS) Size (FreeRTOS)
ZMOD sensor 4410 4510 4410+4510
ROM][bytes] 7,271 5,693 10,494
RAM[bytes] 803 636 1,713

Memory size is calculated by functions and variables only related to ZMOD4XXX sensor. In RTOS,
memory size does not include memory size of the thread.

RZ/G2L Evaluation Kit (SMARC)

Sensor Board 1 Sensor Board 2---

=1 < -

Figure 2-6 Hardware Connections for RZ Family
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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. Characteristic module parameters are shown in Table 3-1.
The response time for a gas stimulation is always within a few seconds, depending on the TVOC and its
concentration. An active or direct airflow onto the sensor module is not necessary because diffusion of
ambient gas does not limit the sensor module’s response time.

Important: The ZMOD4410 also can detect safety-relevant gases for indoor air, such as carbon monoxide
(CO); however, the sensor module is not designed to detect these interferants reliably and therefore it is not
approved for use in any safety-critical or life-protecting applications. It must not be used in such applications,
and Renesas disclaims all liability for any such use.

Table 3-1- Gas Sensor Module Specifications during Operation

Symbol Parameter Conditions Minimum | Typical Maximum Unit [
Resistance L 0 - 1000 ppm
Ethanol in air
Measurement Range 0 . 1000000 ppb [
IAQ and Ethanol in air for IAQ 160 - 30000 opb
TVOCspecified 1% Gen
Measurement Range in ai .
10 meet UBAL! E;[thanol in air for IAQ 160 10000 opb
25t Gen
TVOC specified
Measurement Range Ethanol in air 1 - 2000 pg/ms3
for PBAQ
All ZMOD operations
except PBAQ ) o
Humidity Range operation, 0 90 /6 RH
for Sensor Non-condensing
Module Operation Specification to meet
PBAQ, - 50 - % RH
Non-condensing
S Sensitivity Resistance in Clean Air
over Lifetime / Resistance at 10ppm 5 Q/IQ
Ethanol (Rai/Rgas)
T-80 | Sensor Module Samples needed to
value (all operation
modes except ULP)
Vop Supply Voltage 1.7 - 3.6 Y
Tave | Ambient Temperature | All operation modes .
Module Operation Non-condensing
Specification according
to PBAQ, - 21 - °C
Non-condensing
Continuous and Odor i 23 i mw
Average Power: IAQ Operation Mode
1%t Gen Low Power Operation ) 15 ) W
Mode '
Average Power: IAQ
2s Gen, Relative
IAQ and Sulfur-based i 6 i mw
Odor Discrimination

RO1AN5899EJ0155 Rev.1.55
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Average Power: IAQ Ultra-Low Power
2° Gen ULP and - 0.16 - mw

Relative IAQ ULP operation

Average Power: PBAQ - 1 - mw

Average Power: Odor

Operation i 23 i mw

IacTive

Supply Current, Active
Mode including Heater
Current for IAQ 15t Gen

AtVDD =18V - 13 - mA

Continuous and Odor At VDD = 3.3V

X - 7 - mA
Operation Mode

IACTIVE

Supply Current, Active

Mode including Heater | A¢\vpp=18V - 7.4 16.2 mA
Current for IAQ ' ' '

2s Gen, Relative 1AQ,

Ultra-low Power and
Sulfur-based Odor At VDD = 3.3V - 5.2 10.3 mA
Discrimination

IACTIVE

Supply Current, Active

Mode including AtVDD =1.8V - 9.9 16.4 mA

Heater Current for
PBAQ At VDD = 3.3V - 6.9 10.6 mA

IsLEeP

Current during

Sleep Mode ASIC - 450 - nA
measurement delays

[a] The

abbreviation ppm stands for “parts per million,” and ppb is an abbreviation for “parts per billion.” For

example, 1 ppm equals 1000 ppb.

[b] Source: Umweltbundesamt, Beurteilung von Innenraumluftkontaminationen mittels Referenz- und Richtwerten,
(Bundesgesundheitsblatt - Gesundheitsforschung - Gesundheitsschutz, 2007).

[c] Conversion from ppm to mg/m? for most common TVOC is by the factor approximately 2; for example, 5ppm equals
approximately 10mg/m3,

[d] Response times depend on TVOC gas and concentration.

3.2 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 ZMOD4410. At present, five operation modes are released.

Family of IAQ software releases:

Operation Mode 1: IAQ 1t Generation: Continuous — Measurement of UBA levels for IAQ and
eCO2

Operation Mode 2: IAQ 1t Generation: Low Power — Measurement of UBA levels for IAQ and
eCO2

Operation Mode 3: IAQ 2" Generation: Using Al for improved ppm TVOC, IAQ and eCO2
functionality (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 — Measure Relative IAQ based on Air Quality Changes
Operation Mode 7: PBAQ — TVOC measurement to meet PBAQ standards

ROIAN5899EJ0155 Rev.1.55 Page 12 of 103
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By default, 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.

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.

Table 3-2 Typical ZMOD4410 Sensor Module Accuracy Achievable with Calibration

Parameter Conditions Minimum Typical Maximum Unit
Without additional calibration +25 %
Accuracy for TVOC - — ——
With additional calibration +15 %
Accuracy for IAQ Without additional calibration +10 %
Consistency Part-to-Part Variation +25 %
Durability to Change in sensitivity 5 %
Siloxanes
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3.2.1 Conversion of output data — Firmware / APl / 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

The structure of theZMOD4410 firmware is described and illustrated in Figure 3-1 below.

- The “Hardware Abstraction Layer (HAL)” contains hardware-specific drivers include ZMOD4410
sensor API functions with gas measurement libraries, sensor communication middleware functions
and low-level 12C drivers.

- The “ZM0ODA4410 sensor API (Application Programming Interface)” block contains the functions
needed to operate the ZMOD4410.
The “Gas Measurement Libraries” work with sensor API, it contains the functions and data structures
needed to calculate the firmware specific results for the Indoor Air Quality related parameters, such
as IAQ, TVOC, eCO2 (IAQ 15t Gen and IAQ 2" Gen) or Air Quality Change (Odor), or Sulfur Odor
result. These algorithms cannot be used in parallel. This block also contains the optional cleaning
procedure and the optional math library for code size reduction. The libraries are described in more
detail in the documents ZMOD4410-IAQ_xxx_Gen-lib.pdf, ZMOD4410-Odor-lib.pdf, and ZMOD4410-
Sulfur_Odor-lib.pdf, ZMOD4410-PBAQ-lib.pdf, ZMOD4410-Rel_IAQ-lib.pdf, ZMOD4410-
Rel_IAQ_ULP-lib.pdf. All of these files are part of the downloadable sample software packages.

- The “Programming Example” block provides a code example that is used to initialize the ZMOD4410,
perform measurements, display the data output for each specific example, and start the optional
cleaning function.

- The low-level driver “r_iic_master and r_sci_iic” block is the hardware-specific implementation of the
I12C interface for Renesas RA MCU. This block contains read and write functions to communicate
with the ZMODA4410 sensor via 12C buses.

Figure 3-1 File Overview of ZMOD4410 Firmware

Programming Example
(User application layer developed by customers)

Hardware Abstraction Layer (HAL)

RA FSP, RX FIT, RZ FSP and RL78/G1x sample software v
Gas Measurement Libraries
Sensor API (RM_ZMOD4XXX_Open/Close/Read!......) [ > IAQ_2nd_Gen, IAQ_1st_Gen,
Odor, Sulfur_Odor
Sensor Communication Middleware API
I\ //\ J
RA FSP, RX FIT, RZ FSP&hd RL78/G1x CG
& J
| |
v L 2
RA, RX, RL78 and RZ RIIC Peripheral RA, RX, RL78 and RZ SCI Peripheral

Hardware (Renesas RA, RX, RL78/G1x and RZ MCU)
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3.2.2 Typical hardware requirements

To operate the ZMOD4410, 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:

12 to 20 kB program flash for ZMOD4410-related firmware code (MCU architecture and compiler
dependent), note also Table 3-3

1kB RAM for ZMOD4410-related operations, note also Table 3-3
Capability to perform 12C communication, timing functions, and floating-point instructions

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

Table 3-3 Exemplary Memory Footprint of ZMOD4410 Implementation on a RL78-G13 MCU

ULP ULP
Program flash 15.8 14.6 10.9 12.7 10.7 10.7 8.7 8.4
usage in kB
RAM usage 496 480 284 436 400 400 168 402
(required variables)
in bytes
RAM usage (stack | 496 336 - 448 224 224 - 368
size for library
functions) in bytes
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4. ZMODA4450 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. Characteristic module parameters are shown in Table 4-1. The
response time for a gas stimulation is always within a few seconds, depending on the gas and its
concentration. An active or direct airflow onto the sensor module is not necessary because diffusion of
ambient gas does not limit the sensor module’s response time.

Important: The ZMOD4450 also can detect safety-relevant gases for indoor air, such as carbon monoxide
(CO); however, the sensor module is not designed to detect these interferants reliably and therefore it is not
approved for use in any safety-critical or life-protecting applications. It must not be used in such applications,
and Renesas disclaims all liability for any such use.

Table 4-1- Gas Sensor Module Specifications during Operation

Symbol Parameter Conditions Minimum | Typical | Maximum | Unit®
. Ethylene (C.H.) in air 0 10 ppm
Resistance , - —
Measurement T_nmethylamme (CsHsN) |_n air 0 600 ppb
Range ;Iiilrmethyl sulfide (C,HsS) in 0 180 ppb
RAQ [Refrigeration Air Change rate based on
. : 0 3
Quality Range resistance
Temperature Range 0 25 °C
Repeatability V_anatlon in sensor module +10 %
signal
T-90 |Sensor Module Time to change to 90% of
. 10 S
Response Time end value
Voo |Supply Voltage 1.7 - 3.6 V

Tame [Ambient
Temperature Range

for Sensor Module -40 25 65 c
Operation
Q\,\//Ie(;?f 4F5>8wer Continuous Operation - 23 - mw
Supply Current, At VDD = 1.8V ] 13 i A
| Active Mode
ACTVE lincluding Heater At VDD = 3.3V ) 5 ) A
Current.
Isieer Current during
measurement Sleep Mode ASIC - 450 - nA
delays

[a] The abbreviation ppm stands for “parts per million,” and ppb is an abbreviation for “parts per billion.” For
example, 1 ppm equals 1000 ppb.
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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 ZMOD4450. At present, five operation modes are released.

Family of IAQ software releases:

- Operation Mode 1: RAQ — Control signal based on Refrigeration Air Quality Changes

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.

Table 4-2 Typical ZMOD4450 Sensor Module Accuracy Achievable with Calibration

Parameter Conditions Minimum [ Typical Maximum Unit
Accuracy for RAQ Without additional calibration +10 %
Consistency Part-to-Part Variation +25 %
Durability to Siloxanes [Change in sensitivity 5 %

RO1AN5899EJ0155 Rev.1.55
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4.2.1 Conversion of output data — Firmware / API / algorithms

To operate the ZMOD4450, 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

The structure of theZMOD4450 firmware is described and illustrated in Figure 4-1 below.

- The “Hardware Abstraction Layer (HAL)” contains hardware-specific drivers include ZMOD4450
sensor API functions with gas measurement libraries, sensor communication middleware functions
and low-level 12C drivers.

- The “ZM0ODA4450 sensor API (Application Programming Interface)” block contains the functions
needed to operate the ZMOD4450.
The “Gas Measurement Libraries” work with sensor API, it contains the functions and data structures
needed to calculate the firmware specific results for the Refrigeration Air Quality related parameters.
These algorithms cannot be used in parallel. This block also contains the optional cleaning
procedure and the optional math library for code size reduction. The library is described in more
detail in the document ZMODA4450-rag-lib.pdf. All of these files are part of the downloadable sample
software packages.

- The “Programming Example” block provides a code example that is used to initialize the ZMOD4450,
perform measurements, display the data output for each specific example, and start the optional
cleaning function.

- The low-level driver “r_iic_master and r_sci_iic” block is the hardware-specific implementation of the
I12C interface for Renesas RA MCU. This block contains read and write functions to communicate
with the ZMOD4450 sensor via 12C buses.

Figure 4-1 File Overview of ZMOD4450 Firmware

Programming Example
(User application layer developed by customers)

A

Hardware Abstraction Layer (HAL)
RA FSP, RX FIT, RZ FSP and RL78/G1x sample software v
Sensor API (RM_ZMOD4XXX_Open/Close/Read!.....) |« Gszg'eas”remem LimriEs
Sensor Communication Middleware API
. N~ y,
RA FSP, RX FIT, RZ FSP#hd RL78/G1x CG
v
| |
v v
RA, RX, RL78 and RZ RIIC Peripheral RA, RX, RL78 and RZ SCI Peripheral
Hardware (Renesas RA, RX, RL78/G1x and RZ MCU)
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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:

10 to 20 kB program flash for ZMOD4450-related firmware code (MCU architecture and compiler
dependent), note also Table 4-3

1kB RAM for ZMOD4450-related operations, note also Table 4-3
Capability to perform 12C communication, timing functions, and floating-point instructions

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

Table 4-3 Exemplary Memory Footprint of ZMOD4450 Implementation on a RA6M4 MCU

RAQ
Program flash usage in kB 1.8
RAM usage in Bytes 174
RO1AN5899EJ0155 Rev.1.55 Page 19 of 103
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5.1 Sensor Specifications Overview

The ZMOD4510 Gas Sensor Module detects typical gases based on studies and international standards for
outdoor air quality. Characteristic module parameters are shown in Table 5-1. The ZMOD4510 uses a
sequence of applied temperatures in order to sample the air and report an Air Quality Index (AQI) based on
the EPA standard!. The sensor does not require an active or direct airflow onto the sensor module because
diffusion of ambient gas does not limit the sensor response time.

Important: The ZMOD4510 can also detect safety-relevant gases; however, the sensor is not designed to
detect these interferants reliably and therefore it is not approved for use in any safety-critical or life-protecting
applications. It must not be used in such applications, and Renesas disclaims all liability for any such use.

Table 5-1- Gas Sensor Module Specifications during Operation

Symb Parameter Conditions Minim | Typical | Maximum | Unit@
ol um
OAQ 1%t Gen: Rating
according to_EPA for 0 500
ozone and nitrogen
AQI | Air Quality Index dioxide
OAQ 2" Gen: Rating
according to EPA for 0 500
ozone
Ozone (non-selective) 20 500 ppb
Measurement Range OAQ - —
1st Gen Nitrogen dioxide (non- 20 500 ppb
selective)
Ozone (selective) 20 500 ppb
Measurement Range OAQ —
ond Gen NO: cross sensitivity at o5 AQI
200ppb Level
RH Humidity Range Non-condensing 5 90 % RH
Typical outdoor 220 50 oC
T Temperature Range environment
Extended range -40 65 °C
VoD Supply Voltage for 1.7 - 3.6 \%
ZMOD4510 Sensor
Module
Tams Ambient Temperature -40 - 65 °C
Range for Sensor
Operation
T Operation Temperature
OPERA | sequence of Sense 200 450 °C
TN Element @
Average Power: OAQ 1%t Outdoor Air Quality - 21 - mw
Gen
Average Power: OAQ 2 Selective ozone with - 0.2 - mw
Gen ultra-low power '

1 AirNow, US Environmental Protection Agency, Air Quality Index (AQI) Basics; available at:
https://airnow.gov/index.cfm?action=agibasics.agi
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Supply Current, Active AtVop =18V - 11 13 mA
lactive | Mode including Heater _
Current for OAQ 15t Gen AtVop = 3.3V - 8 10 mA
Supply Current, Active AtVpp=1.8V - 10 12 mA
lactive | Mode including Heater _
Current for OAQ 2™ Gen AtVop = 3.3V - 6 8 mA
Current during Sleep Mode ASIC
IsLEP | heasurement delays - 450 - nA

[b] The abbreviation ppm stands for “parts per million,” and ppb is an abbreviation for “parts per billion.” For
example, 1 ppm equals 1000 ppb.

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 ZMOD4510. Currently, two operation modes are released using the same
ZMOD4510 hardware:

Family of Outdoor Air Quality (OAQ) software releases:
— Operation Mode 1 — OAQ 1st Generation: Measurement of Air Quality

- Operation Mode 2 — OAQ 2nd Generation: Selective Ozone featuring 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.

Table 5-2 Typical ZMOD4510 Sensor Module Accuracy Achievable with Calibration

Minimu
Parameter Conditions m Typical Maximum Unit
Accuracy Without additional calibration +50 AQl
Consistency Part-to-Part Variation +50 AQl
Change in sensitivity during
Durability to Siloxanes | 15,000 ppm-h exposure with D4 18 %
and D5
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5.2.1 Conversion of output data — Firmware / API / algorithms

To operate the ZMOD4510, 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.

The structure of theZMODA4510 firmware is described and illustrated in Figure 5-1 below.

The “Hardware Abstraction Layer (HAL)” contains hardware-specific drivers include ZMOD4510
sensor API functions with gas measurement libraries, sensor communication middleware functions
and low-level 12C drivers.

The “ZMOD4510 sensor API (Application Programming Interface)” block contains the functions
needed to operate the ZMOD4510.

The “Gas Measurement Libraries” work with sensor API, it contains the functions and data structures
needed to calculate the firmware specific results for the Air Quality Index (AQI). These algorithms
cannot be used in parallel. This block also contains the optional cleaning library. The libraries are
described in more detail in the documents ZMOD4510 OAQ_1st_Gen-lib.pdf and ZMOD4510
OAQ_2nd_Gen-lib.pdf.

The “Programming Example” block provides a code example that is used to initialize the ZMOD4510,
perform measurements, display the data output for each specific example, and start the optional
cleaning function.

The low-level driver “r_iic_master and r_sci_iic” block is the hardware-specific implementation of the
12C interface for Renesas RA MCU. This block contains read and write functions to communicate
with the ZMOD4510 sensor via 12C buses.

Figure 5-1 File Overview of ZMOD4410 Firmware

Programming Example
(User application layer developed by customers)

A

Hardware Abstraction Layer (HAL)

RA FSP, RX FIT, RZ FSP and RL78/G1x sample software 3
Gas Measurement Libraries
Sensor APl (RM_ZMOD4XXX_Open/Close/Read/......) [»] OAQ 1st Generation,
OAQ 2nd Generation
Sensor Communication Middleware API
\ S~ y,
RA FSP, RX FIT, RZ FSP#hd RL78/G1x CG
N\ J
1 |
A 2 A 2
RA, RX, RL78 and RZ RIIC Peripheral RA, RX, RL78 and RZ SCI Peripheral

Hardware (Renesas RA, RX, RL78/G1x and RZ MCU)
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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:

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

dependent), note also Table 5-3

1kB RAM for ZMOD4510-related operations, note also Table 5-3

Capability to perform 12C communication, timing functions, and floating-point instructions

The algorithm functions work with variables saved in background and need memory retention

between each call

Table 5-3 Exemplary Memory Footprint of ZMOD4510 Implementation on a RL78-G13 MCU

OAQ 2" Gen OAQ 1%t Gen
Program flash usage in kB 12.9 10.2
RAM usage (required variables) in bytes 250 266
RAM_ usage (stack size for library 544 244
functions, worst case) in bytes
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6. Specification of Sample Software

The sample software package contains 3 projects. Each project is described below.

6.1 Sample Software Structure

Figure 6-1 Block diagram of Sample Software shows structure of sample software blocks.

Sample (DEMO) Software

ZMOD 4XXX Software

[2C Communications Middleware

12C Driver (MCU driver)

Figure 6-1 Block diagram of Sample Software

6.2 Specification of Sensor API Functions

6.2.1 List of Sensor APl Functions

The sensor API includes following functions. Please refer to (RA Flexible Software Package

Documentation) for the detail of API functions.

Table 6-1 List of Sensor APl Functions

Function

Feature

RM_ZMOD4XXX_Open

Opens sensor

RM_ZMOD4XXX_Close

Closes the sensor

RM_ZMOD4XXX_MeasurementStart

Starts a measurement

RM_ZMOD4XXX_MeasurementStop

Stops a measurement

RM_ZMOD4XXX_StatusCheck

Read status of the sensor

RM_ZMOD4XXX_Read

Reads ADC data

RM_ZMOD4XXX_TemperatureAndHumiditySet

Sets temperature and humidity. (ZMOD4410
IAQ_2nd_Gen_ULP operation and ZMOD4510
OAQ_2nd_Gen operation)

RM_ZMOD4XXX_DeviceErrorCheck

ADC Data Validity Check Process

RM_ZMOD4XXX_laqlstGenDataCalculate

Calculate IAQ 1st Gen. values from ADC data

RM_ZMOD4XXX_lag2ndGenDataCalculate

Calculate IAQ 2nd Gen. values from ADC data

RM_ZMOD4XXX_OdorDataCalculate

Calculate Odor values from ADC data

RM_ZMOD4XXX_SulfurOdorDataCalculate

Calculate Sulfur Odor values from ADC data

RM_ZMOD4XXX_0aqlstGenDataCalculate

Calculate OAQ 1st Gen. values from ADC data

RM_ZMOD4XXX_0aqg2ndGenDataCalculate

Calculate OAQ 2nd Gen. values from ADC data

RM_ZMOD4XXX_RagDataCalculate

Calculate RAQ values from ADC data

RM_ZMOD4XXX_RellagDataCalculate

Calculate Rel IAQ. values from ADC data

RM_ZMOD4XXX_PbagDataCalculate

Calculate PBAQ values from ADC data
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6.2.2 API Usage Gu

ide

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

condition of ZMOD4XXX API

functions.
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(1) Start ZMOD

(2) Start Measurement ZMOD
(3) Check status

(4) Check Device

(5) ADC Read

(6) Check Device

(7) set Temp & Humidity
(8) calculate

(9) next measurement start
(10) Retry Process

(11) Stop measurement

(12) Close ZMOD

(13) Restart measurement
(14) Stop ZMOD

(15) Restart ZMOD

Transition Case

not open ZMOD4XXX

open success

Measurement success (callback state success)
Measuring check (IAQ 2nd Gen and IAQ 2nd Gen ULP)
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ADC data check (IAQ 2nd Gen ULP)
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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
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(14)

END

Figure 6-2 Transition of APl 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) Re-stating after RM_ZMOD4XXX_Close

(12) Successful completion or abnormal end of
individual processing

(2) Starting measurement after
RM_ZMOD4XXX_Open

(13) When read next measurement data

(10) Retry by waiting for measurement start response

(11) When stop measurement

(3) Status cheack by polling

(5) When acquiring measurement data after
RM_ZMOD4XXX_StatusCheck

(10) Retry due to waiting for data acquisition response

(5) RM_ZMOD4XXX_xxxxDataCalculate

preprocessing (IAQ-2nd-Gen-ULP and OAQ-2nd-
Gen ambient compensation)

(4) Get the status being measured
(6) Checking ADC data
(8) Calculate data after RM_ZMOD4XXX_Read

Since RM_ZMOD4XXX_0pen checks the state of the 12C driver, the I12C driver must be opened before the

RM_ZMOD4XXX_Open processing.

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

When using this API functions in a 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 Main Processing Flow of Sample Software

The sample software performs the driver opening process, and then repeats the process of starting sensor
measurement, acquiring sensor data, and calculating measurement results.

The OS version is controlled by semaphores, and the two threads that control the sensors run in parallel.

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)

’D : MACRO “DEMO_IRQ_ENABLE" route branch

demo_err

DEMO_SEQUENCE_1

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

Start Measurement

Jmumwgz J [r—

DEMO_SEQUENCE_4

DEMO_IRQ_ENABLE

1 DEMO_IRQ_ENABLE

gs_i2¢_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD status cheack

sequence = DEMO_SEQUENCE_S

l

= O

DEMO_SEQUENCE_S &

X 3 DEMO_SEQUENCE_6
1 DEMO_IRQ_ENABLE

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD DeviceErrorCheck

sequence = DEMO_SEQUENCE_7

DEMO_SEQUENCE_7

o

While(Isensor_change)

0

Default

DEMO_SEQUENCE_8

A
gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

Read ZMOD ADC Data

Return Error

i DEMO_SEQUENCE_9 i DEMO_SEQUENCE_10

DEMO_SEQUENCE_11

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD DeviceErrorCheck

other

FSP_SUCCESS l

DEMO_SEQUENCE_10

FSP_ERR_SENSOR_MEASUREMENT
_NOT_FINISHED

sequence = DEMO_SEQUENCE_9

sequence =
DEMO_SEQUENCE_12

i DEMO_SEQUENCE_12 DEMO_SEQUENCE_13

k.
Set Temperature & Humidity
(IAQ 2nd Gen or
1AQ 2nd Gen ULP or PBAQ)

Calculate data from ADC data

sequence =
DEMO_SEQUENCE_14

o

l DEMO_SEQUENCE_14. lnsmo,szqumcus l

Figure 6-3 Flow 1 of ZMOD4410, ZMOD4450 Sample Software Main Processing
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Switch(Lib_type)

other End delay period

RM_ZMODA4410_LIB_TYPE_IAQ__ RM_ZMOD4410_UB_TYPE_IAQ_ RM_ZMODA410_LIB_TYPE_REL_ RM_ZMOD4410_UIB_TYPE_
1AQ_ULP PBAQ

2ND_GEN_ULP DEMO_SEQUENCE_3

sequence

2ND_GEN
RM_ZMOD4410_LIB_TYPE_REL_
na

A
‘ set delay period 1010ms ‘ ‘ set delay period 3000ms ‘ ‘ set delay period 1500ms ‘ ‘ setdelay period 5000ms ‘

k.

sequence = DE! SEQUENCE_2 sequence = DEMO_SEQUENCE_3

Switch(gs_irq_
callback_status;

Switch(gs_i2c_
callback_status Default

Default

DEMO_CALLBACK_STATUS.

DEMO_CALLBACK_ST DEMO_CALLBACK_ST DEMO_CALLBACK_ST SUCCESS

ATUS_WAIT ATUS_SUCCESS ATUS_REPEAT

sequence = DEMO_SEQUENCE_1 ‘ °

DEMO_CALLBACK_ST
ATUS_WAIT

[ semorchnge-te |

2nd Gen or 2nd Gen ULP
or Rel IAQ or Rel IAQ

sequence = DEMO_SEQUENCE_4

YES

sequence = DEMO_SEQUENCE_8 ‘

sequence = DEMO_SEQUENCE_6 ‘

Switch(gs_i2c_

callback_status| Default
DEMO_CALLBACK ST DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS
ATUS_WAIT UCCESS -
Switch(gs_i2c_
allback_status
sensor_change = true sequence = DEMO_SEQUENCE_4
Default
f DEMO_CALLBACK ST DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS
Lib_type = YES ATUS_WAIT _SUCCESS _REPEAT

2nd Gen or 2nd Gen ULP
or Rel IAQ or Rel IAQ

A
sequence = DEMO_SEQUENCE_6

sequence = DEMO_SEQUENCE_6

sequence = DEMO_SEQUENCE_8

Switch(gs_i2c_

allback_status Defautt

DEMO_CALLBACK_ST
US_WAI

DEMO_CALLBACK_STATUS. DEMO_CALLBACK_STATUS ‘
T SUCCESS _REPEAT

End delay period

sensor_chang

k.

sequence = DE

IO_SEQUENCE_8

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

‘ sensor_change = true ‘ sequence = DEMO_SEQUENCE_4 ‘

NO

DEMO_SEQUENCE_13 DEMO_SEQUENCE_11

Figure 6-4 Flow 2 of ZMOD4410, ZMOD4450 Sample Software Main Processing

ROIAN5899EJ0155 Rev.1.55 Page 28 of 103
May 17,24 RENESAS



RA Family, RX Family, RL78

Family, RZ Family

ZMOD4xxx Sample Software Manual

Switch(gs_i2c_
callback_status

Default

DEMO_CALLBACK_ST
ATUS_WAIT

A 4

DEMO_CALLBACK_STATUS
_SUCCESS

‘ sensor_change = true

DEMO_CALLBACK_STATUS
_REPEAT

A 4

'

sequence =
DEMO_SEQUENCE_11

sequence =
DEMO_SEQUENCE_13

Switch(Lib_type)

NO

End delay period

A 4

‘ sensor_change = true

sequence = DEMO_SEQUENCE_1 ‘

other

RM_ZMOD4410_LIB_TYPE_IAQ_

RM_ZMODA4410_LIB_TYPE_REL_

|
o

RM_ZMODA4410_LIB_TYPE_IAQ_
RMEZTMSE’:‘SENL#%J‘(’)ZE;?L 2ND_GEN or RM_ZMODA4410_UB_TYPE_IAQ_ RM_ZMOD4410_LIB_TYPE_ 2ND_GEN_ULP or
AM_ZVIODAA10. 1B, TYPE. ODOR RMJMODMl‘lAO& :erJVPE,REL, 1ST_GEN_LOW_POWER SULFUR_ODOR TR
RM_ZMOD4410_LIB_TYPE_
PBAQ
v v v v v
sequence = DEMO_SEQUENCE_4 ‘ sequence = DEMO_SEQUENCE_1 ‘ ‘ setdelay period 5475ms ‘ ‘ set delay period 1990ms ‘ set delay period (90000 - 1010)ms
sequence = sequence = sequence =
DEMO_SEQUENCE_15 DEMO_SEQUENCE_15 DEMO_SEQUENCE_15
v
12C Callback
Args->event
other IRQ Callback
RM_ZMODAXXX_EVENT_DEV_ERR A ZMODAXX

_POWER_ON_RESET or
RM_ZMODAXXX_EVENT_DEV_ERR
_ACCESS_CONFLICT

EVENT_ERROR

v A 4 A 4
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

gs_irq_callback_status =
DEMO_CALLBACK_STATUS_
SUCCESS

END

Figure 6-5 Flow 3 of ZMOD4410, ZMOD4450 Sample Software Main Processing
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6.3.2 ZMODA4510

DEMO_IRQ_ENABLE

g5_irq_callback_status =
DEMO_CALLBACK_STATUS_WAIT

ZMOD Open

sensor_change = false

demo_err

D : MACRO “DEMO_IRQ_ENABLE” route branch

Switch(sequence)

DEMO_SEQUENCE_1 DEMO_SEQUENCE_2 |  DEMO_SEQUENCE_3. DEMO_SEQUENCE_4 f’fm‘g‘giﬁi E& DEMO_SEQUENCE_6 DEMO_SEQUENCE_7 DEMO_SEQUENCE_8 DEMO_SEQUENCE_9

'DEMO_IRQUENABLE

° | DEMO_IRQ_ENABLE °

gs_i2c_callback_status = l
DEMO_CALLBACK_STATUS_WAIT °

ZMOD status cheack

gs_i2c_callback_status =
h DEMO_CALLBACK_STATUS_WAIT

Device Error Check

gs_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

Start Measurement

Read ZMOD ADC Data

err == FSP_SUCCESS

sequence = DEMO_SEQUENCE_7 FSP_ERR_SENSOR_IN
FSP_SUCCESS VALID, DATA

‘ sequence = ‘ ‘

sequence = DEMO_SEQUENCE_5

sequence = DEMO_SEQUENCE_2

DEMO_SEQUENCE_10

set delay period 56ms ‘

sequence = DEMO_SEQUENCE_9

Lo o

While(!sensor_change)

Default

DEMO_SEQUENCE_10

g5_i2c_callback_status =
DEMO_CALLBACK_STATUS_WAIT

oo, seauence i lq.u oo seauerce_s

Set Temperature & Humidity
(0AQ 2nd Gen only) e

Figure 6-6 Flow 1 of ZMOD4510 Sample Software Main Processing
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Switch(gs_i2c_
callback_status’

Default

DEMO_CALLBACK_ST DEMO_CALLBACK_STATUS
ATUS_WAIT _SUCCESS

A,

‘ sensor_change = true ‘

Lib_type = 2nd Gen

NO

DEMO_CALLBACK_STATUS
_REPEAT
A 4

sequence = DEMO_SEQUENCE_1 ‘

‘ set delay period 2000ms ‘

}

sequence = DEMO_SEQUENCE_4 ‘

sequence = DEMO_SEQUENCE_3 ‘

Switch(gs_irq_
callback_status

Default

DEMO_CALLBACK_ST

ATUS_WAIT _SUCCE:

Lib_type = 2nd Gen

NO

A,

sensor_change = true ‘

DEMO_CALLBACK_STATUS
sS.

A4

sequence = DEMO_SEQUENCE_8 ‘

sequence = DEMO_SEQUENCE_6 ‘

Switch(gs_irq_
callback_status

|
©

End delay period

NO

A4

‘ sensor_change = true ‘

sequence = DEMO_SEQUENCE_4 ‘

Default

DEMO_CALLBACK_ST

ATUS_WAIT _SUCCESS

h 4

‘ sensor_change = true ‘

Lib_type = 2nd Gen

NO

DEMO_CALLBACK_STATUS

A4

DEMO_CALLBACK_STATUS
_REPEAT

sequence = DEMO_SEQUENCE_4 ‘

Y

sequence = DEMO_SEQUENCE_8 ‘

sequence = DEMO_SEQUENCE_6 ‘

l

Figure 6-7 Flow 2 of ZMOD4510 Sample Software Main Processing
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Switch(gs_i2c_
callback_status

End delay period

Default No

A 4
sequence = DEMO_SEQUENCE_4

DEMO_CALLBACK_ST DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS
ATUS_WAIT _SUCCESS _REPEAT
A 4 A 4

sensor_change = true ‘

sequence = DEMO_SEQUENCE_6

‘ sensor_change = true ‘

l o

sequence = DEMO_SEQUENCE_8 ‘

Switch(gs_i2c_
callback_status

Default
DEMO_CALLBACK_ST DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS
ATUS_WAIT _SUCCESS _REPEAT
A h 4
‘ sensor_change = true ‘ sequence = DEMO_SEQUENCE_8 ‘ e

Lib_type = 2nd Gen

NO
A 4
sequence = sequence =
DEMO_SEQUENCE_13 DEMO_SEQUENCE_11

Switch(gs_i2c_
callback_status
Default
DEMO_CALLBACK_ST DEMO_CALLBACK_STATUS DEMO_CALLBACK_STATUS l
ATUS_WAIT _SUCCESS _REPEAT
v v
‘ sensor_change = true ‘ ‘ sequence = ‘ e
- DEMO_SEQUENCE_11
sequence =
DEMO_SEQUENCE_13
I
y

12C Callback

IRQ Callback

A 4
gs_irq_callback_status =
DEMO_CALLBACK_STATUS_

RM_ZMOD4XXX_ SUCCESS
EVENT_ERROR

Args->event

other

RM_ZMODAXXX_EVENT_DEV_ERR
_POWER_ON_RESET or
RM_ZMODAXXX_EVENT_DEV_ERR
_ACCESS_CONFLICT

v h 4 h 4
gs_i2c_callback_status = gs_i2c_callback_status = gs_i2c_callback_status = END
DEMO_CALLBACK_STATUS_ DEMO_CALLBACK_STATUS_ DEMO_CALLBACK_STATUS_
DEVICE_ERROR REPEAT SUCCESS

Figure 6-8 Flow 3 of ZMOD4510 Sample Software Main Processing
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6.3.3 Azure RTOS Project
The RX Azure RTOS project has the following changes from the default.

1. src/hardware_setup.c
25th line: Change from 100u to 1000u
2. src/demo_thread.c
57th line: Add extern void tx_application_define_user (void);
179th line : Add tx_application_define_user();
3. src/rtos_skelton/zmod4410_sensor_thread_entry.c , zmod4510_sensor_thread_entry.c

27th line: Change from #include "azurertos_object_init.h" to #include "tx_api.h"
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7. Configuration Settings

7.1 ZMOD4xxxx Gas Sensor 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.

The following items and values can be specified.

Important: Only one rm_zmod4xxx stack can be registered, and multiple registrations are not allowed.

Table 7-1 ZMOD4xxx Settings for RA Family

Configurable ltem | Value

Common

Parameter Checking | Default (BSP)
Enabled
Disabled

| Description

Enable or disable the parameter check
processing.

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

Module g_zmod4xxxx_sensor ZMOD4XXX Gas Sensor (rm_zmod4xxx)

Name g_zmod4xxx_sensor0
Callback zmod4xxx_comms_i2c_callback
IRQ Callback zmod4xxx_irg_callback

Specify the name of the module.

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

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

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

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

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

RO1AN5899EJ0155 Rev.1.55

Page 34 of 103

May 17,24 RENESAS



RA Family, RX Family, RL78 Family, RZ Family

ZMOD4xxx Sample Software Manual

7.1.2 RX Family

Select the r_zmod4xxx_rx component on the [Component] tabbed page of the Smart Configurator, and the

configurable items will be shown in the [Configure] panel.

The following items and values can be specified.

Important; Only one rm_zmod4xxx stack can be registered, and multiple registrations are not

Table 7-2 ZMOD4xxx Settings for RX Family

REHE | Bl
Configurations
Parameter Checking | Default (BSP)
Enabled
Disabled
Operation mode of IAQ 1st Gen. (Continuous)
ZMODA4XXX
Sensors
I12C communication I2C Communication Device(x)
device number (x=0-15)
12C Callback zmod4xxx_user_i2c_callbackO

function name

Enable IRQ Enable or Disable

IRQ Callback zmod4xxx_user_irg_callbackO
function name

IRQ number IRQ(X)
(x=0-15)
IRQ Trigger Rising

IRQ Interrupt Priority | Priority(x)
(x=0-15)

558

Enable or disable the parameter check
processing.

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

Specify ZMOD4xxx sensor operation mode.

: IAQ 1st Gen. (Continuous)

: IAQ 1st Gen. (Low Power)

- 1AQ 2nd Gen.

: Odor

: Sulfur-based Odor

- OAQ 1st Gen.

: OAQ 2nd Gen.

: IAQ 2nd Gen. Ultra-Low Power

- RAQ

10:Rel IAQ.

11:Rel IAQ. Ultra-Low Power mode
12:PBAQ.

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

Specify the name of 12C callback function.

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

Specify IRQ enable or disable.

Specify the name of IRQ callback function.

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

Specify valid IRQ number.

OCoO~NOOOITA,WNE

Specify IRQ trigger from Low Level, Falling,
Rising, Both Edges.
Specify IRQ interrupt priority.
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7.1.3 RL78 Family

Settings can be modified by changing the values of constants defined in the
\zmod4xxx\r_config\r_zmod4xxx_rl_config.h file in the project tree of the sample project.

The following items and values can be specified.

Table 7-3 ZMOD4xxx Settings for RL78 Family

EH4A

Configurations
RM_ZMOD4XXX CFG_ P | 0O
ARAM_CHECKING_ENAB

LE

REfE

RM_ZMOD4XXX_CFG_ D | 1
EVICE_NUM_MAX

RM_ZMOD4XXX_CFG_D | 1
EVICE(x) OPERATION_M
ODE

x=0-1)

RM_ZMOD4XXX_CFG_D | g_comms_i2c_device(x)

EVICE(x)_COMMS_INST
ANCE

x=0-1)

x=0-4)

RM_ZMOD4XXX_CFG_D | zmod4xxx_user_i2c_callback

EVICE(x)_COMMS_[2C_C ' 0
ALLBACK

(x=0-1)

RM_ZMOD4XXX_CFG_D | Enable or Disable

EVICE(x) IRQ_ENABLE
x=0-1)

RM_ZMOD4XXX_CFG_D | zmod4xxx_user_irg_callback

EVICE(x)_IRQ_CALLBAC 0
K

x=0-1)

RM_ZMOD4XXX_CFG_D | R_INTC(x)
EVICE(x)_IRQ_NUMBER | (x=0-11)

x=0-1)

SR

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

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

Specify the number of ZMOD4xxx sensor

Specify ZMOD4xxx sensor operation
mode.*

: IAQ 1st Gen. (Continuous)

: IAQ 1st Gen. (Low Power)

: IAQ 2nd Gen.

: 1AQ 2" Gen. Ultra-Low Power
Odor

: Sulfur-based Odor

: OAQ 1st Gen.

: OAQ 2nd Gen.

: RAQ

10:Rel IAQ.

11:Rel IAQ. Ultra-Low Power mode
12:PBAQ.

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

ONOUTAOWNPE

Specify the name of 12C callback function.
A callback function name conforming to
the C language standard can be specified.

Specify IRQ enable or disable.

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

Specify the number of IRQ

*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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7.1.4 RZ 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.

The following items and values can be specified.

Important: Only one rm_zmod4xxx stack can be registered, and multiple registrations are not allowed.

Table 7-4 ZMOD4xxx Settings for RZ Family

Configurable Item | Value

Common
Parameter Checking | Default (BSP)

Enabled
Disabled

| Description

Enable or disable the parameter check
processing.

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

Module g_zmod4xxxx_sensor0 ZMOD4XXX Gas Sensor (rm_zmod4xxx)

Name g_zmod4xxx_sensor0
Callback zmod4xxx_comms_i2c_callback
IRQ Callback zmod4xxx_irq_callback

Specify the name of the module.

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

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

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

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

When "NULL" is specified, no callback function
is used.
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7.2 Sensor Communication Middleware 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.

The following items and values can be specified.

Table 7-5 Communication Middleware Settings for RA Family

Configurable Item  Value Description

Common

Parameter Checking | Default (BSP) Enable or disable the parameter check
Enabled processing.

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

Module g_comms_i2c_deviceO 12C Communication Device
(rm_comms_i2c)
Name g_comms_i2c_device0 Specify the name of the module.

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

Disabled

Semaphore Timeout | OXFFFFFFFF For an RTOS project, specify the time of
semaphore timeout.
Slave Address 0x32 Specify the slave address.

When rm_zmod4xxx is used, this value is
automatically specified and cannot be
modified.

Address Mode 7-Bit Specify the number of slave address bits.
When rm_zmod4xxx is used, this value is
automatically specified and cannot be
modified.

Callback rm_zmod4xxx_comms_i2c_callback Specify the name of the user callback
function.

When rm_zmod4xxx is used, this value is
automatically specified and cannot be

modified.
Module g_comms_i2c_bus0 12C Shared Bus (rm_comms_i2c)
Name g_comms_i2c_bus0 Specify the name of the 12C module.
Bus Timeout OXFFFFFFFF Specify the time of I12C bus timeout.
Semaphore for Unuse For an RTOS project, enable or disable the
blocking Use blocking processing.
Recursive Mutex for | Unuse For an RTOS project, enable or disable the
Bus Use recursive operation when blocking is
enabled.
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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 will be shown in the [Configure] panel.

The following items and values can be specified.

Table 7-6 Communication Driver Settings for the RX Family MCU

Configurable Item

Configurations
Parameter Checking

Number of
communication lines

Number of 12C
Devices

Blocking operation
supporting with RTOS

Bus lock operation
supporting with RTOS

IIC Driver Type for
12C Shared bus(x)
(x=0-15)

Channel No. for 12C
Shared bus(x)
(x=0-15)

Timeout for the bus
lock of the 12C bus for
12C Shared Bus(x)
(x=0-15)

12C Shared Bus No.
for 12C
Communication
Device(x)
(x=0-15)

Slave address for
communication
device(x)
(x=0-15)

Slave address mode
for communication
device(x)
(x=0-15)

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

| Value

System Default
Enabled
Disabled

Unused, 1 — 16 (default: 1)

Unused, 1 — 16 (default: 1)

Disabled
Enabled
Disabled
Enabled
RIIC

SCllIC

Not selected

OXFFFFFFFF

12C Shared Bus(x)
(x=0-15)

0x32

7 bit address mode

comms_i2c_user_callback(x)

(x=0 - 15)

| Description

Enable or disable the parameter check
processing.

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

Specify the number of 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(x) timeout.
(x=0-15)

Specify the configuration of used
communication bus.

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

If you are using r_zmod4xxx_rx, specify 0x32.

Specify the slave address mode.
If you are using r_zmod4xxx_rx, 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).
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7.2.3 RL78 Family

Settings can be modified by changing the values of constants defined in the
\zmod4xxx\r_config\r_comms_i2c_rl_config.h file in the project tree of the sample project.

The following items and values can be specified.

Table 7-7 Communication Driver Settings for the RL78 Family MCU

Constant Name

Configurations
COMMS_12C_CFG_PARA
M_CHECKING_ENABLE

COMMS_[2C_CFG_BUS_N
UM_MAX

COMMS_[2C_CFG_DEVIC
E_NUM_MAX

COMMS_I12C_CFG_BUS(x)
_DRIVER_TYPE

x=0-4)
COMMS_I2C_CFG_DEVIC
E(x) BUS_CH

x=0-4)
COMMS_I2C_CFG_DEVIC
E(x)_SLAVE_ADDR
x=0-4)

COMMS_I2C_CFG_BUSx_
CALLBACK_ENABLE
x=0-4)

COMMS_I2C _CFG_BUSx_
CALLBACK

x=0-4)

Value

gl b W N P

1

2

3

4

5
COMMS_DRIVER_|2C

COMMS_DRIVER_SAU_[2C

g_comms_i2c_bus(x)_extended_cf

g
x=0-4)
0x32

comms_i2c_user_callback1(x)
x=0-4)

Description

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

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

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.

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.

If you are using rm_zmod4xxx,
specify 0x32.

Enable (1) or disable (0) the user
callback function.

Specify the name of the user callback
function.

When using rm_zmod4xxx, specify
rm_zmod4xxx_callback(y) (y = 0).
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7.2.4 RZ Family

Select the rm_comms_i2c stack in the "Stack" tabbed page of the FSP Configurator, and the configurable
items are shown in the "Properties" tabbed page.

The following items and values can be specified.

Table 7-8 Communication Middleware Settings for RZ Family

Configurable Item  Value Description
Common
Parameter Checking | Default (BSP) Enable or disable the parameter check
processing.
Enabled When "Enabled" is selected, the project is
Disabled built so that the generated code includes the

parameter check processing.
Module g_comms_i2c_deviceO 12C Communication Device
(rm_comms_i2c)
Name g_comms_i2c_device0 Specify the name of the module.

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

Semaphore Timeout | OXFFFFFFFF For an RTOS project, specify the time of
semaphore timeout.
Slave Address 0x32 Specify the slave address.

When rm_zmod4xxx is used, this value is
automatically specified and cannot be
modified.

Address Mode 7-Bit Specify the number of slave address bits.
When rm_zmod4xxx is used, this value is
automatically specified and cannot be
modified.

Callback rm_zmod4xxx_comms_i2c_callback Specify the name of the user callback
function.

When rm_zmod4xxx is used, this value is
automatically specified and cannot be

modified.
Module g_comms_i2c_bus0 12C Shared Bus (rm_comms_i2c)
Name g_comms_i2c_bus0 Specify the name of the 12C module.
Bus Timeout OXxFFFFFFFF Specify the time of I12C bus timeout.
Semaphore for Unuse For an RTOS project, enable or disable the
Blocking Use blocking processing.
Recursive Mutex for | Unuse For an RTOS project, enable or disable the
Bus Use recursive operation when blocking is
enabled.
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7.3 12C Driver Settings

7.3.1 RA Family

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

The following items and values can be specified.

Table 7-9 r_iic_master Settings for RA Family

Configurable ltem Value Description
Common
Parameter Checking = Default (BSP) Enable or disable the parameter check
Enabled processing.
When "Enabled" is selected, the project is built
Disabled so that the generated code includes the
parameter check processing.
DTC on Enabled Specify whether to use the DTC for transmission
Transmission and Disabled and reception.
Reception
10-bit slave Enabled Specify whether to support 10-bit addressing for
addressing Disabled the slave address.
When using rm_zmod4xxx, select "Disabled".
Module g_i2c_master0 12C Master (r_iic_master)
Name g_i2c_master0 Specify the name of the module.
Channel 0 Specify the channel number to be used.
Rate Standard Specify the baud rate.
Fast-mode When using rm_zmod4xxx, select "Standard" or
"Fast-mode".
Fast-mode plus
Rise Time (ns) 120 Specify the SCL rise time according to the
specifications of the target board to be used.
Fall Time (ns) 120 Specify the SCL fall time according to the
specifications of the target board to be used.
Duty Cycle (%) 50 Specify the SCL duty cycle.
Slave Address 0x00 This item specifies the slave address of the

device to be connected but the user does not
need to make this setting because
rm_comms_i2c overwrites it.

Address Mode 7-Bit This item specifies the salve address mode for
: the device to be connected but the user does
10-Bit not need to make this setting because
rm_comms_i2c overwrites it.
Timeout Mode Short Mode Specify the time of I12C bus timeout.
Long Mode
Callback rm_comms_i2c_callback The name of the user callback function is
automatically specified by rm_comms_i2c.
Interrupt Priority Priority O (highest) Specify the interrupt priority level of the 12C bus
Level P driver.
Priority 1
Priority 2
Priority 3
Priority 4
Priority 5
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Pins
SDA
SCL

Configurable Item

Common
Parameter Checking

DTC on
Transmission and
Reception

10-bit slave
addressing

Priority 6
Priority 7
Priority 8
Priority 9
Priority 10
Priority 11
Priority 12
Priority 13
Priority 14
Priority 15

Pxxx

Pxxx

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

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

Table 7-10 r_sci_i2c Settings for RA Family

Value

Default (BSP)
Enabled
Disabled

Enabled
Disabled
Enabled
Disabled

Module g_i2c0 12C Master (r_sci_i2c)

Name
Channel

Slave Address

Address Mode

Rate

SDA Output Delay
(nano seconds)
Noise filter setting

g_i2c0
0
0x00

7-Bit
10-bit

Standard
Fast-mode

Fast-mode plus
300

Use clock signal divided by 1
with noise filter
Use clock signal divided by 2
with noise filter

Description

Enable or disable the parameter check
processing.

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

Specify whether to use the DTC for
transmission and reception.

Specify whether to support 10-bit addressing
for the slave address.
When using rm_zmod4xxx, select "Disabled".

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

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

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

Specify the baud rate.

Select "Standard" or "Fast-mode".

Specify the SDA output delay time.

Specify the noise filter to be used for input
signals.
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Use clock signal divided by 4

with noise filter

Use clock signal divided by 8

with noise filter
Bit Rate Modulation Enable Enable or disable the bit rate modulation

Disable function.
Callback rm_comms_i2c_callback The name of the user callback function is

automatically specified by rm_comms_i2c.

Interrupt Priority Priority O (highest) Specify the interrupt priority level of the 12C
Level Priority 1 bus driver.

Priority 2

Priority 3

Priority 4

Priority 5

Priority 6

Priority 7

Priority 8

Priority 9

Priority 10

Priority 11

Priority 12

Priority 13

Priority 14

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

when DTC is

enabled] Priority 2

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

Common
Parameter Checking

Enable Critical Section

Manual Start-Stop

Enable Single Channel

DTC Support

Module g_i2c0 12C Master (r_sau_i2c)

Name
Channel

Operation clock

Slave Address

Rate

Delay time
(Microseconds)
Callback

Transfer end interrupt
priority

Table 7-11 r_sau_i2c Settings for the RA Family MCU

Value

Default (BSP)
Enabled
Disabled

Enabled
Disabled

Enabled
Disabled

00
20
Disabled
Enabled
Disabled

g_i2c0
20

CKO
CK1
0x00

Standard
Fast-mode

Fast-mode plus
5

rm_comms_i2c_callback

Priority O (highest)
Priority 1
Priority 2
Priority 3

Description

Specify whether to include the processing to
check parameters in the code to be
generated.

When "Disabled" is selected, the generated
code does not include the processing to check
parameters.

When "Enabled" is selected, the generated
code includes the processing to check
parameters.

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 selected, the generated
code does not include calls to the start
condition and stop condition function.

When "Enabled" is selected, the generated
code includes calls to the start condition and
stop condition function.

Does not include processing other than the
specified channel.

When "Disabled" is selected, all channels are
supported.

Specify whether to support the DTC.

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

Specify the 12C operation clock.

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

Specify the bit rate.

Select "Standard" or "Fast-mode".

Specify the SDA output delay time.

The name of the user callback function is
automatically specified by rm_comms_i2c.
Specify the interrupt priority level of the 12C
bus driver.
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Pins
SCL Pxxx The pin numbers to be used by the driver are
displayed.
SDA Pxxx Use the [Pins] tabbed page to modify the pin
configuration.
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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.

The following items and values can be specified.

Configurable Item

Configurations

Set parameter
checking enable

MCU supported
channels for CHx
x=0-2)

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

Digital filter for CHx
x=0-2)

Setting port setting
processing

Master arbitration lost
detection function for
CHXx

x=0-2)

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

Slave Address y for
CHx

x=0-2,y=0-2)

General call address
for CHx

CHx RXI INT Priority
Level

x=0-2)

Table 7-12 r_riic_rx Settings for the RX Family MCU

Value

System Default
Not
Include

Not supported
Supported

400

Not

One IIC phi

Two IIC phi

Three IIC phi

Four 1IC phi

Not include port setting
Include port setting
Unused

Used

Not
7 bit address format
10 bit address format

0x0025

Unused
Used
Level 1
Level 2
Level 3
Level 4
Level 5
Level 6
Level 7
Level 8
Level 9
Level 10
Level 11
Level 12
Level 13

Description

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

Specify whether to support the operation of channel
X.

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

Specify the digital filter for input signals.

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

Specify whether to use the master arbitration lost
detection function.

This item specifies the slave address mode for
slave address y but the user does not need to make
this setting because any setting that is made here is
overwritten by the setting in rm_comms_i2c.

This item specifies slave address y but the user
does not need to make this setting because any
setting that is made here is overwritten by the
setting in rm_comms_i2c.

Specify whether to use the general call function.

Specify the priority level of the reception interrupt.
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Level 14

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

Level 4

Level 5

Level 6

Level 7

Level 8

Level 9

Level 10

Level 11

Level 12

Level 13

Level 14

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

Level 4

Level 5

Level 6

Level 7

Level 8

Level 9

Level 10

Level 11

Level 12

Level 13

Level 14

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

Level 4

Level 5

Level 6

Level 7

Level 8

Level 9

Level 10

Level 11

Level 12

Level 13

Level 14

Level 15 (highest)
Timeout function for Unused Specify whether to use the timeout function.
CHx Used
x=0-2)
Timeout detection time | Long mode Specify the time for timeout detection.
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for CHx Short mode
x=0-2)
Count up during low Unused Specify whether to increment the counter for
period of timeout Used detecting a timeout while SCL is at the low level.
detection for CHx
x=0-2)
Count up during high Unused Specify whether to increment the counter for
period of timeout Used detecting a timeout while SCL is at the high level.
detection for CHx
x=0-2)
Set Counter of 1000 Specify the counter value to be judged to represent
checking bus busy the bus busy state.
Resources
SDAX Pins Checked Specify the pins to be used.

- Select the checkboxes for the desired pins.
SCLx Pins Checked

Table 7-13 r_sci_iic_rx Settings for the RX Family MCU

Configurable ltem Value Description
Configurations
Set parameter System Default Enable or disable the parameter check processing.
checking enable Not When "Include" is selected, the project is built so
Include that the generated code includes the parameter
check processing.
MCU supported Not supported Specify whether to support the operation of channel
channels for CHx Supported X.
(x=0-12)
SCI IIC bitrate (bps) | 384000 Specify the bit rate.
for CHx Set to 384000 or a smaller value.
x=0-12)
Interrupt Priority for Level 1 Specify the interrupt priority level.
CHx Level 2
(x=0-12) Level 3
Level 4
Level 5
Level 6
Level 7
Level 8
Level 9
Level 10
Level 11
Level 12
Level 13
Level 14
Level 15 (highest)
Digital noise filter Disable Specify whether to use the digital noise filter.
(NFEN bit) for CHx Enable
x=0-12)
Noise Filter Setting The clock divided by 1 Specify the function of the digital noise filter.
Register (NFCS bit) | The clock divided by 2
for CHx The clock divided by 4
x=0-12)

The clock divided by 8
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12C Mode Register 1 | 18
(IICDL bit) for CHx
x=0-12)

Software bus busy 1000
check counter

Setting port setting Not include port setting

processing Include port setting
Resources

SSDAX Pins Checked

SSCLx Pins Checked

Specify the number of SDA output delay cycles.

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

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

Specify the pins to be used.
Select the checkboxes for the desired pins.
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7.3.3 RL78 Family

Select "Serial" from the peripheral functions in the Code Generator, and the configurable items will be
shown on the [Peripheral Functions] tabbed page.

The following items and values can be specified.
Table 7-14 Serial Settings for the RL78 Family MCU

Configurable Item
SAUX

Channel
Channel x

11Cxx
Transfer rate

Transfer end interrupt
priority (INTHCxx)

Master transmission
end

Master reception end
Master error

[ICAX
Transfer mode
Transfer mode

Setting
Clock mode setting

Address
Operation mode
setting

Transfer clock (fSCL)

Communication end
interrupt priority
(INTIICAX)

Master transmission
end

Master reception end
Master error

Generated stop
condition in master
transmission/reception
end callback function

Value

Unused
UARTXX
CSlIxx
IICxx

1000000

High
Levell
Level2
Low
Checked

Checked

Checked

Unused
Single master
Slave

fCLK

fCLK/2

16

Standard

Fast mode/Fast mode plus
100000

High
Levell
Level2

Low
Checked

Checked
Checked

Checked

Description

Specify the communication function of the
channel to be used.

If you are using r_zmod4xxx, select IICxx.

Specify the bit rate.

If you are using r_zmod4xxx, specify 100000.
Specify the priority level of the transfer end
interrupt.

Specify whether to use the callback function
when master transmission ends.

Specify whether to use the callback function
when master reception ends.

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

Specify the communication function of the
channel to be used.

Select "Single master".

Specify the clock to drive counting.

Specify the local address.
Specify the operating mode.

Specify the bit rate.

Set to 400000 or a smaller value.

Specify the priority level of the communication
end interrupt.

Specify whether to use the callback function
when master transmission ends.

Specify whether to use the callback function
when master reception ends.

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

Specify whether to generate a stop condition in
the callback function.

Deselect the checkbox.

RO1AN5899EJ0155 Rev.1.55

May 17,24

Page 51 of 103

RENESAS



RA Family, RX Family, RL78 Family, RZ Family ZMOD4xxx Sample Software Manual

7.3.4 RZ Family

Select the r_riic_master in the "Stack" tabbed page of the FSP Configurator, and the configurable items are
shown in the "Properties" tabbed page.

The following items and values can be specified.

Table 7-15 r_riic_master Settings for RZ Family

Configurable Item Value Description
Common
Parameter Checking = Default (BSP) Enable or disable the parameter check
processing.
Enabled When "Enabled" is selected, the project is built
Disabled so that the generated cod.e includes the
parameter check processing.
10-bit slave Enabled Specify whether to support 10-bit addressing for
addressing Disabled the slave address.

When using rm_zmod4xxx, select "Disabled".
Module g_i2c_master3 12C Master Driver on r_riic_master

Name g_i2c_master3 Specify the name of the module.
Channel 3 Specify the channel number to be used.
Rate Standard Specify the baud rate.
Fast-mode When using rm_zmod4xxx, select "Standard" or
"Fast-mode".
Fast-mode plus
Rise Time (ns) 120 Specify the SCL rise time according to the
specifications of the target board to be used.
Fall Time (ns) 120 Specify the SCL fall time according to the
specifications of the target board to be used.
Duty Cycle (%) 50 Specify the SCL duty cycle.
Noise Filter Stages 1 Removes noise below the 1 lICo cycle.
2 Removes noise below the 2 lICo cycle.
3 Removes noise below the 3 lICo cycle.
4 Removes noise below the 4 lICo cycle.
Slave Address 0x00 This item specifies the slave address of the

device to be connected but the user does not
need to make this setting because
rm_comms_i2c overwrites it.

Address Mode 7-Bit This item specifies the salve address mode for
the device to be connected but the user does
10-Bit not need to make this setting because
rm_comms_i2c overwrites it.
Timeout Mode Short Mode Specify the time of I12C bus timeout.
Long Mode
Callback rm_comms_i2c_callback The name of the user callback function is

automatically specified by rm_comms_i2c.
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Interrupt Priority 0 (highest) Specify the interrupt priority level of the 12C bus

Level 1 driver.

©O© 00 N O g M WD
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7.4 IRQ Driver Settings

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 items and values can be specified.

Table 7-16 r_icu Settings for RA Family

Configurable ltem Value Description
Common
Parameter Checking = Default (BSP) Enable or disable the parameter check
processing.
Enabled When "Enabled" is selected, the project is built
Disabled so that the generated code includes the

parameter check processing.

Module g_external_irq0 External IRQ (r_icu)

Name g_external_irq0 Specify the name of the module.
Channel (x) Specify the channel number to be used.
Trigger Falling Specify the trigger.
] When using rm_zmod4xxx, select "Rising".
Rising
Both Edges
Low Level
Digital Filtering Enabled Specify whether to use the digital filtering.
Disabled
Digital Filtering PCLK /1 Specify the sample clock of the digital filtering.
Sample Clock (Only PCLK /8

valid when Digital
Filtering is Enabled) | PCLK/ 32

PCLK /64
Callback rm_zmod4xxx_irg_callback 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
P driver.
Priority 1
Priority 2
Priority 3
Pins
IRQ Pxxx The pin humbers to be used by the driver are
displayed.
Use the "Pins" tabbed page to modify the pin
configuration.
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7.4.2 RZ Family

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

are shown in the "Properties" tabbed page.

The following items and values can be specified.

Table 7-17 r_intc_irq Settings for RZ Family

Configurable Item Value

Common

Parameter Checking = Default (BSP)
Enabled
Disabled

Description

Enable or disable the parameter check
processing.

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

Module g_external_irq7 External IRQ Driver on r_intc_irq

Name g_external_irq7
Channel 7
Trigger Falling
Rising
Both Edges
Low Level
Callback rm_zmod4xxx_irg_callback

Pin Interrupt Priority | O (highest)

© 00 N O g A W DN PP

I I I I
g M W N R O

Pins
IRQ7 <unavailable>

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

Specify the trigger.
When using rm_zmod4xxx, select "Rising".

The name of the user callback function is
automatically specified by r_intc_irg.
Specify the interrupt priority level of the IRQ
driver.

Pin settings are made in pin_data.c in the src
folder. See “8.4.3 Changing sample code” for
the setting method.
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8. Guide for Changing the Target Device

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

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

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

This section describes an example of modifying the sample project " ZMOD4xxx_RA6M4_NonOS" so that it
can be used on the EK-RA2E1 board.

However, when using the 12C driver different from the original sample project, describes for the FPB-RAOE1
board.

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

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

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

& import O x
Select \
Rename and Import and Existing C/C++ Project into the workspace E 4 E |

Select an import wizard:

| type filter text |

v [ General -
JE Archive File
[ CMSIS Pack
) CMSIS Pack
=% Existing Projects into Workspace
[ File Systemn
e GNUARM-NOME/RZ(DS-5) project conversion to GCC ARM Embedded
[T] Preferences
(=} Projects from Folder or Archive
=2 Rename & Import Existing C/C++ Project into Workspace
law Renesas CCRX project conversion to Renesas GCC RX
e Renesas (S+ Project for CATBKOR/CATEKD
e Renesas (S+ Project for CC-R¥ and CC-RL
1@ Renesas GitHub FreeRTOS (with loT libraries) Project

me (2, CfCa s

@ < Back Einish Cancel

ROIAN5899EJ0155 Rev.1.55 Page 56 of 103
May 17,24 RENESAS



RA Family, RX Family, RL78 Family, RZ Family ZMOD4xxx Sample Software Manual

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
« o » e2_studio » workspace v & Search workspace ¥l
Organize v New folder = - (]
e2_studio L} Name Date modified ~
workspace ZMODAXXX_RABM4_Azure 6/16 111:36 AM
_metadata ZMODAXXXX_RAGMA._FreeRTOS 6

ZMOD4XXX_RAGMA_Azure ZMODAXXX_RAEM4_NonOS 6/16/20

ZMOD4XXX_RA6M4_FreeRTOS
ZMOD4XXX_RABM4_Non0S

v <

Folder: | ZMOD4XXX_RAG6M4_Non0S

Select Folder Cancel

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

& import O X
Rename & Import Project ——
Select a directory to search for existing Eclipse projects. / A.

Project name: | ZMODA4XXX_RA2E1_NonOS \

Use default location

C:\Users\a5 4\e2_studio\workspace\ZMOD4X. Browse...
Create Directory for Project
default

Import from:

(®) Select root directory: | C:\Users\a5090534\e2_studio\workspace\ + Browse...

(O Select archive file: Browse.

Projects:

ZMOD4XXX_RAEM4_NonOS (C:\Users\a5090334\e2_studio\workspace\ZMOD4XXX_RAG

< >

Options
[IKeep build configuration output folders

®

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

8.1.2.1 “BSP" Setting
Change the settings of "Board" and "Device" in the “BSP” tabbed page.
When selecting a Renesas board, modify the "Board" setting only.

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

5 [H5300«_RAE1_NonOS] FSP Canfiguration 13 =g
Board Support Package Configuration § o

3 Restore Defaults

Device Selec
FSP version: | 3.0.0-rc1+20210426.9fd4d31a ¥ e for RAGM MCU Graup
Board: EK-RASMA | | gxg enesa 1a/ek-ratimA to get kit user's manual, quick start guide,
Custom User Board (Any Device) n package, exsmple projects, etc.
Device: EEK-RAZL .
EK-RAZAT
RTOS:

RAGM1 TBB
RAGM2 TBB
RAGM3 PK

RSSK-RA2L1
RSSK-RAST1

Summary | 85 Clocks| Pins | Interrupts| Event Links | Stacks| Components

8.1.2.2 “Clocks” Setting
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.

5 "IHS300«_RAZE1_NonOS] FSP Configuration £
Clocks Configuration ) o .
5 Restore Defaults

XTAL 20MHz > ICLK Div /1 ~ 1 ICLK 48MHz

LOCO 32768Hz > PCLKB Div /2. ~ —> PCLKB 24MHz
MOCO 8BMHz Qlock Src: HOCO ~ PCLKD Div /1 ~ | PCLKD 48MHz
SUBCLK 32768Hz
HOCO 48MHz

CLKOUT Disabled  + —> CLKOUT Div /1 ~ —3| CLKOUT 0Hz

Summary | BSP | Clocks| @ Pins| Interrupts | Event Links| € Stacks| Components
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8.1.2.3 “Pins” Setting

In the “Pins” tabbed page, modify the pin configuration according to the specifications of the target board to
be used.

When using a Renesas board, change the selection for "Select Pin Configuration" from "RA6M4 EK” to the
target board; appropriate pins are automatically assigned.

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

Q Manage Pin Configurations O X

Multiple Pin Configuration Management

Modify pin configuration list or import/export external file

RABM4 EK (Current) Add...
R7FAGMA4AF3CFB.pincf:
Remove
R7FAZE1A92DFM.pincfg
Rename...
Duplicate
Merge to...
Import...
Export...

ROIAN5899EJ0155 Rev.1.55 Page 59 of 103
May 17,24 RENESAS



RA Family, RX Family, RL78 Family, RZ Family

ZMOD4xxx Sample Software Manual

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

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

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

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

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

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

ié} [ZMOD4410_RAZE1_NonOS] FSP Configuration <

Pin Configuration

= g
(V]

Generate Project Content

Select Pin Configuration m Export to CSV file 22| Configure Pin Driver Warnings
| RAZET EK v | Manage configurations... Generate data: | g_bsp_pin_cfg_2el
Pin Selection = = 1%  Pin Configuration # 4 Cycle Pin Group
|T-,-|;e:i|:e|- text | MName Value lock  Link
¥ Other Pine P Pin Group Selection Mixed
v ¥ Peripherals Operation Mode Simple 12C
Analog:ACMP v Input/Cutput
¥ AnalogADC TXD1
+ Analog:ANALOG RXD1
+ Connectivity:[IC SCK1
v« Connectivity:5CI CT51
v SCI0 SDAT + P4l i) =]
~ sch SCL1 < P40z JFi =3
« SCI2
SCla
¥ Connectivity:SPI
Input:CTSU
Input:ICL € >
Input:KINT
Monitoring:CAC Meodule name:  5CIH
SysternCGE Usage: When using Simple 12C mode, ensure port pins cutput type is n-ch open drain.
" S:'stem'DEBUG v ‘When switching between 12C and other modes, first disable.
0 ]

Pin Function | Pin Number

RO1AN5899EJ0155 Rev.1.55
May 17,24

Page 60 of 103
RENESAS



RA Family, RX Family, RL78 Family, RZ Family ZMOD4xxx Sample Software Manual

IRQ exists as an interrupt signal pin of the sensor, but pin setting is not performed by automatic assignment
of “Select Pin Configuration”.

IRQ6 is assigned to PMOD?2 on the EK-RA2E1 board.
To use PMOD2, P409 set to IRQ6 pin.
To use PMOD1(OptionType6A), IRQ cannot be used. Refer to section 8.1.4, Changing when not using IRQ.

{é',‘r‘ [ZMOD4410_RAZE1_Non(S] FSP Configuration = 0
Pin Configuration 0
Generate Project Content
Select Pin Configuration _iﬂ Export to CSV file E’_—Zl Configure Pin Driver Warnings
| RAZET EK W | Manage configuraticns... Generate data: |g_bsp_pin_cfg_29‘l
Pin Selection = = |%  Pin Configuration #} Cycle Pin Group
|T-J-pe filter text | MName Value Lock Link
v ¥ Peripherals P Operaticn Mede Enabled
Analog:ACMP v Input/Output
¥ AnalogADC NMI None
¥ Analog:ANALOG IRQo0 None
+ ConnectivitylIC IRQ01 Mone
+ Connectivity:5CI IRQ02 None
« Connectivity:SPI IRQO2 Mone
Input:CTSU IRQ04 Mone
v ¢ InputlCU IRQ0S Mone =
 ICU0 IRQ06 « P40g Gl o
Input:KINT IRQO7 None
Meonitoring:CAC < >
System:CGC
¢ SystenyDEBUG Module name:  ICUD
y ]
¥ System:SYSTEM Usages To use IRQ function with output or peripheral modes, change directly in port dialog
Ti e AGT v
Pin Function | Pin Number
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In “Select Pin Configuration”, it is automatically assigned as Type 2A.

Therefore, the pin corresponding to the RESET pin of Type 6A must be changed to 1/O port pin.
To use PMOD1(OptionType6A), P101 set to I/O port pin.
To use PMOD2, P400 set to I/O port pin.
Select “Output mode (initial High)” for “Mode”.

LJDU,E [ZMOD4410_RA2E1_MNenOs] FSP Cenfigurati

Pin Configuration

ion

= 0

Generate Project Content

Select Pin Configuration _§ﬂ Export to CSV file E Configure Pin Driver Warnings
| RAZE1 EK Vl Manage configurations... Generate data: |g_b5p_pin_cfg_2e1
Pin Selection i= = 1% Pin Configuration ~ 3 Cycle Pin Group
|T-,-|:e filter text | Name Value Link
v 4 Ports - Symbolic Name LED3
Cemment
& PO
A P Mode Cutput mede (Initial High)
v P2 Pull up None
A P3 IRQ MNane
v v P4 Output type CMOS
' pano v Input/Output -
¥ PaDI pao0 M
« P42
Paoz
« P4A0T
« P408 £ >
+ P409
¢ P410 Module name: P400
¥ Pali Port Capabilities:  AGT1: AGTION
oe v CACo CACREF

Pin Functicn | Pin Mumber
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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.

In our example, it is "g_bsp_pin_cfg_2e1”.

8% [ZMOD4410_RAE1_NonOS] FSP Configuration = 0

Pin Configuration
9 Generate Project Content

Select Pin Configuration _iﬂ Export to CSV file E Configure Pin Driver Warnings

| RAZE1 EK W | Manage cenfigurations... Generate data: | g_bsp_pin_cfg_2e1

Pin Selection = 2 |%  Pin Configuration #1 Cycle Pin Group

|T-,-|:e filter text | Name Value Link

~ /& Ports ~

PO

P1

P2

P3

P4

Ps

]

Other Pins

~ + Peripherals

Analog:ACMP

Analog:ADC

Analog:ANALOG

Connectivity:[IC

Connectivity:5CI

Connectivity: 5P

Input:CTSU

InputICU

InputKINT <

Meonitoring:CAC

System:CGC

« Syster:DEBUG

« System:SYSTEM
Timers:AGT

T nT

g % 4 4 [= g [BE

LS S SR A

Pin Function | Pin Number
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8.1.2.4 “Stacks” Setting
Modify the configuration of individual components in the "Stacks" tabbed page.

Modify the settings of 12C driver to suit the specifications of the target board.

(1) 12C Driver
(&) When using the same 12C driver as the original sample project
SCI2 is assigned to PMOD1 and SCI1 is assigned to PMOD2 on the EK-RA2E1 board.

To use PMOD1, set "Channel" to "2". To use PMOD?2, set to "1".
[T] Properties 52 [2] Problems @ Smart Browser e 20

g_i2c0 12C Master Driver on r_sci_i2c

Settings Property Value

APl Info v Common
Parameter Checking Default (BSP)
DTC on Transmission and Reception Disabled
10-bit slave addressing Disabled

v Module g_i2c0 I2C Master Driver on r_sci_i2c
Name g_i2c0
Channel E
Slave Address 0x00
Address Mode 7-Bit
Rate Standard
SDA Output Delay (nano seconds) 300
Noise filter setting Use clock signal divided by 1 with noise filter
Bit Rate Modulation Enable
Callback (&) rm_comms_i2c_callback
Interrupt Priority Level Priority 2
RX Interrupt Priority Level [Only used when DTC is enabled] Disabled
v Pins
SDA P302
SCL P301
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(b) When using the different 12C driver as the original sample project
SAUQ is assigned to PMOD1 and SAU1 is assigned to PMOD2 on the FPB-RAOE1 board.

Delete the "12C Master (r_sci_i2c)" stack and then add the " 12C Master (r_sau_i2c)" stack.

& “(ZMOD410_RAGE1_NonOS] FSP Configuration X

Stacks Configuration

HAL/Common Stacks

0o
Generate Project Content

&) New Stack > =

= B [ “[ZMOD10_RAGE1 NonOS] FSP Configuration. X

& g.ioport VO Port
(tioport)

(0] @

@ g_zmodon:_sensord ZMODAXXX Gas Sensor (mm_mod

T

@ ZMOD#4101AQ 2nd Geneation (rm_zmodeuxs)

@

@

@ g_comms_i2c_device 2C Communication Device (rm_comms_ i2c)

_i2¢_buso 12C Shared Bus {rm_comms.i2c)

%5 Add Requires SO
Pecipheral

1 Add DTC Driver for
Tansmission
{Optonal

-« Configuntions
Yl Veldate
o+ Cat
Copy
X Delere

4 Expor.

X
CuleC

Stacks Configuration

Generate Project Content

&) New Stack > £

@ g amodces_sensord ZMODOOO Gas Sensor
. amodoon)

@ @

T
 ZMODw410AQ2nd | [ g.con
Generation i

%1 Add Requires GPT
perpheral
m_zmodaxe)

& 2CMaster (¢_sau_ixx)
@ A Master (iica_master)

To use PMOD1, set “Channel” to “00”. To use PMOD2, set to “20”.
O Properiies » | B Ccmsule| B Renesas Debug... | Eed Debug| 4 Search | & Smart Manual | =g Prugress| @ Smart Bruwser| = o |

g_i2c0 12C Master (r_sau_i2c)

Settings  Froperty
APl Info ~ Common
—— Parameter Checking

Enable Critical Section
Manual Start-Stop
Enable Single Channel
DTC Support
~» Module g_i2c0 12C Master (r_sau_i2c)
Mame
Channel
Cperation clock
Slave Address
Rate
Delay time (Microseconds)
Callback
Transfer end interrupt priority
~ Pins
SCL20
SDAZ0

% v &4 §

Value

Default (BSF)
Dizabled
Dizabled
Disabled
Disable

g_i2c0

20

CKD

000

Standard

5

(&) rn_comms_i2c_callback
Priority 2

P11z
P110
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(2) /0O Port
Enter the pin configuration name to use in "Pin Configuration Name" of "g_ioport I/0 Port".

In our example, it is "g_bsp_pin_cfg_2e1”.

48k *[ZMOD4410_RA2E1_NonOS] FSP Configuration = 0
Stacks Configuration 0
Generate Project Content
Threads =  HAL/Common Stacks 4| New Stack > | Remove
v £ HAL/Common A
48 g_ioport /0 Port (r_joport) 42 g_ioport /O Port 3 g_zmoddxex_sensor0 ZMOD4X XX Gas Sensor (rm_zmoddxx)
-5 g_zrmoddxxx_sensord ZMOD4XXX Gas Sensol LT
4 zmod4410_delay Timer, General PWM (r_gpt)
& _delay : (rgp () @
A
I I
4 ZMOD4410 140 2nd Generation (rm_zmodden) et g_external_
External IRC
® @
A
I
< > 4 g_comms_j2c_device0 12C Communication Device
(rm_comms_i2c)
Objects
®
Y
I
a4 g_comms_i2c_bus0 12C Shared Bus (rm_comms_i2c)
v
£ >
Summary | BSP | Clecks | Pins | Interrupts | Event Links | Stacks | Components
B Console | Renesas Debug Virtual Censole | [C] Properties > | 3§ Debug| 4 Search | 5} Smart Manual | 5 Progress | @ Smart Browser = b
Y y &
g_ioport I/O Port (r_ioport)
Settings Property Value e
APlInfo | ¥ Cemmen
Parameter Checking Default (BSP)
v Module g_icport I/0 Port (r_ioport)
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 Name g_bsp_pin_cfg_2e1
v Pins
SWICLK P300
QMO D1ng s
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3 IRQ

Modify the settings of r_icu according to the specifications of the target board.

IRQ6 is assigned to PMOD?2 on the EK-RA2E1 board.

To use PMOD2, set "Channel" to "6".

To use PMOD1(OptionType6A), IRQ cannot be used. Refer to section 8.1.4, Changing when not using IRQ.

m B Conscle| B Renesas Debug Virtual Conscle | % Debug | 4 Search | (B} Smart Manual | =g Progress| @ Smart Browser = B8
MEY &4 8
g_external_irqg0 External IRQ (r_icu)
Settings Property Value
APl Info w Common

Parameter Checking Default (BSP)
v Module g_external_irg0 External IRQ (r_icu)

Name g_external_irq0
Channel E,-
Trigger Rising
Digital Filtering Disabled
Digital Filtering Sample Clack (Only valid when Digital Filtering is Enabled)  PCLK [/ 64
Callback () rm_zmod4xn_irg_callback
Pin Interrupt Priority Priority 2
w Pins
IRCI06 Paog

(4) Others

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

Open "hal_entry.c" (Non-OS) or "(sensor_name)_sensor_thread_entry.c" (FreeRTOS, Azure) and change
the write process when resetting the sensor.

Modify RESET pin designation according to the specifications of the target board.
P101 is assigned to PMOD1(OptionType6A) and P400 to PMOD2 on the EK-RA2E1 board.
To use PMOD1(OptionType6A), specify P101. To use PMOD2, specify P400.

/* Reset ZMOD sensor (active low). Please change to the |0 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_00, BSP_IO_LEVEL_HIGH);
R_BSP_SoftwareDelay(10, BSP_DELAY_UNITS_MILLISECONDS);
R_IOPORT_PinWrite(&g_ioport_ctrl, BSP_IO_PORT_04_PIN_00, BSP_IO_LEVEL_LOW);
R_BSP_SoftwareDelay(10, BSP_DELAY_UNITS_MILLISECONDS);
R_IOPORT_PinWrite(&g_ioport_ctrl, BSP_IO_PORT_04_PIN_00, BSP_IO_LEVEL_HIGH);
R_BSP_SoftwareDelay(10, BSP_DELAY_UNITS_MILLISECONDS);

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

Select [Debug Configurations] from the menu and modify the debugger settings according to the
specifications of the emulator to be connected to the target board.
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8.1.4 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”.

f-,-“ [ZMOD4410_RA2E1_NonQS] FSP Configuration X = 8 |-
Stacks Configuration o
Generate Project Content i
Threads = HAL/Common Stacks 4| Mew Stack > #-| Remove
v g HAL/Common ~
42 g_ioport /O Port (r_ioport) 4 g_zmoddo_sensord ZMOD4XXX Gas Sensor (rm_zmoddionx) 5 2T\od44|11p0\'_vdh:|a}f Tim.er_.
4 g_zmodduxx_sensord ZMODAXXX Gas Sensor (rm_z enera (rgpt)
4 zmod4410_delay Timer, General PWM (r_gpt)
=3 _delay Timer, (r_gp © @
Yy
I I
4 ZMOD4410 140 2nd Generation (rm_zmoddi) 4 g_external_irq0
External IRQ (r_icu)
Team >
@ )
= Resource Configurations »
: Y Validate
4 g_comms_i2c_device [2C Communication Device
(rm_comms_i2c) of Cut Ctrl+X
E] Copy Cirl+C
® Paste Ctrl+V
ry
I 2L Delete Delete
L[4 > 4 g_comms_i2c_bus0 12C Shared Bus (rm_comms_i2c) e
mport...
Objects
@ 3 Export..
. (@ Module Resources...
=13 g_i2c0 12C Master (r_sci_i2c) O Runhs 5
5 Debughs H
@ Compare With »
T A T Replace With »
£ >

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

Open "RA_(sensor_name).c" (Non-OS) or "(sensor_name)_sensor_thread_entry.c" (FreeRTOS, Azure) and
change the value of “G_ZMOD4XXX_SENSORO_IRQ_ENABLE” to “0".

/* TODO: Enable if you want to open ZMOD4XXX */
#define G_ZMODA4XXX_SENSORO_IRQ_ENABLE (0)

8.1.5 Changing toolchain setting

If you want to use a toolchain other than the GCC ARM Embedded toolchain, copy RA_ZMOD4410.c and
RA_ZMODA4510.c (Non-OS) or zmod4410_sensor_thread_entry.c, zmod4510_sensor_thread_entry.c,
sensor_thread_common.c and sensor_thread_common.h (FreeRTOS, Azure) from this project to create a
new project.
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8.2 RX Sample Project

Use the following procedures to modify a sample project.
This section describes an example of modifying the sample project "ZMOD4410_RX65N_NonOS" so that it

can be used on the RSKRX231 board.

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

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

window and press the [Next] button.

Q Import

Select

Select an import wizard:

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

type filter text

v [= General
[ Archive File
(&) CMSIS Pack
] CMSIS Pack

[ File System

[C] Preferences

e o (e

[} Projects from Folder or Archive

2 Rename & Import Existing C/C++ Praject into Workspace
& Renesas CCRX project conversion to Renesas GCC RX

& Renesas C5+ Project for CA7EKOR/CATEKO

& Renesas CS+ Project for CC-RX and CC-RL

& Renesas GitHub FreeRTOS (with loT libraries) Project

=% Existing Projects into Workspace

e GNUARM-NONE/RZ(DS-5) project conversion to GCC ARM Embedded

@' < Back

Finish

Cancel

Press the [Browse] button to open the "Select Folder" window.

Select the folder of the original project for the current device from a list of imported sample projects and

press the [Select Folder] button.

ZMOD4XXX_RA6M4_Azure
ZMOD4XXX_RA6M4_FreeRTOS
ZMOD4XXX_RA6M4_NonOS
ZMOD4410_RL78G14_NonOS
ZMOD4410_RX65N_Azure
ZMOD4410_RX65N_FreeRTOS
ZMOD4410_RX65N_NonOS
ZMOD4510_RL78G14_NonOS
ZMOD4510_RX65N_FreeRTOS
ZMOD4510_RX65N_NonOS

v

<

Folder: | ZMOD4410_RX65N_NonOS

° Select Folder
<« v A <« 00000 > e2_studio > workspace » v 0
Organize v New folder
workspace g Name
.metadata ‘metadata

ZMOD4XXX_RA6M4_Azure
ZMODA4XXX_RA6M4_FreeRTOS
ZMOD4XXX_RA6M4_NonOS
ZMOD4410_RL78G14_NonOS
ZMOD4410_RX65N_Azure
ZMOD4410_RX65N_FreeRTOS
ZMOD4410_RX65N_NonOS
ZMOD4510_RL78G14_NonOS
ZMOD4510_RX65N_FreeRTOS
ZMOD4510_RX65N_NonOS

Select Folder

Date modified

Cancel

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

& import O X
Rename & Import Project —
Select a directory to search for existing Eclipse projects. ‘,

Project name: | ZMOD4410_RX231_NonOS ‘

Use default location

C:\Users

aod\e2_studio\workspace\ZMOD4410 | Browse

Create Directory for Project

default
Import from:
(® Select root directory: | C:\Users\xocooocod\e2_studio\workspace\Z Browse.
O Select archive file: Browse

Projects:

ZMOD4410_RX65N_Non0S (C:\Users\xococoa\e2_studio\workspace\ZMOD4410_RX65N

<

Options
O Keep build configuration output folders

()

(?) < Back Next > Cancel
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8.2.2 Changing the Device

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

Y Project Explorer X

BESY § =8

1J ZMOD4410_RL78G14_NonOS
125 ZMODAAAA RYI21 Km0 Marduaraiohnn]

o
oz

L E

# 0

B

New

Go Inte

Open in New Window
Show In

Show in Local Terminal

Copy
Paste
Delete
Source
Move...

Rename...

Import.
Export...

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects
Build Targets

Index

Build Cenfigurations.
Run As

Debug As

Restore from Local History...

MISRA-C

C/C++ Project Settings
Save build settings report
Change Device

Run C/C++ Code Analysis
Team

Compare With

Alt+Shift+W >
>

Ctrl+C

Ctrl+V

Delete
>

Ctrl+Alt+P

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

a Refactoring

Change Device

Select the new device for ZMOD4410_RX231_Non05

Current Device: R5F565NEDxFB
Current Board: RX65MEnvisionKit

Target Board:

RSKRX231

£

Target Device: | R3F32318AxFP

< Back

Download additional boards...

Unlock Devices...

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

8 Refactoring O X

Change Device

Review the information provided in the list below. Click 'Next >' to =
view the next item or 'Finish'.
Found problems

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

No context information available

-~

< Back Finish Cancel

The changes you have made in the settings will be displayed

. Press the [Finish] button to apply the changes
to the project.

ﬁ Refactoring O X
Change Device =N
The following changes are necessary to perform the refactoring. Sl
Changes to be performed ERE T | T
v [#] €2 Change Device for ZMOD4410_RX231_MNon0s -
~ [] #4 Launch Configurations
@ ZMOD4410_RX231_MNonO5 HardwareDebug

& Build Settings

& Project Files

[Zl&  Srmart Canfinuratnr hd

Mo preview available
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8.2.3 Modifying Settings of the Smart Configurator

On the project tree, double-click on the .scfg file of the imported project in which the target device has been

changed; the Smart Configurator window will open.

Fia Project Explorer = <1'=.=|> r &

[}

8

L T_,-_—C,- IMOD4410_RX231_MonO5 [HardwareDebug]
[ Includes
=2 src
(= output
= trash
=| ZMOD4N0_RX_MonOSrepc

I il

ZMOD440_RX231_MonOS5 HardwareDebug.launchi

458 ZMODANY RX NonOS.scfg

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

Download more boards...

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

. = &
S Generate Code Generate Report
Device selection 23 e
Board: RSKRX231 (1.00) HEY

Device: | R3F52318AxFP

0

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

i) =]
Clocks configuration e R oot Clocks configuration

Overview Board Clocks System| Components Pins | Intesmupts

Modify the settings of individual components in the "Components" tabbed page according to the

specifications of the target board.

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

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

Generate Code Generate Report

G r.comms_2e.ox
W ot

Companents. Y0 5 3 v Configure @
% Property aue -
[petiterion « & Configustons

B Set parsmetes checking ensble Include
# MCU supported channels for CHD Notsupported
# MCU supparted channels for CHI Not supported
# MCU supported channeks for CH2 Not supported
# WCU supported channels for CH3 Not supparted
8 MCU supported channels for CH Not supported
# MCU supported channel for CHS Not supparted
# MCU supported channels for CHG Hot supparted
# MCU supported channele for CH7 Not cupported
# WCU supported channels for CHE Supported
# MCU supparted channel for CHY Hotsupported
8 MCU supported channels for CH1O Not supparted

- & Gemmic 8 MCU supported channels for CHI Not supparted
# WU supported channels for CH1Z Hot supported
*
»
#
#
#
i

Macro definition: SCI_IC_CFG_CHS JNCLUDED
Selectable whether to use available channels,
0= Not supparted.

1= Supperted

Overview [ Board | Clocks |System| Companents Fins | Interupts

iC, =)
Generate Code  GenerateRepot
@

Value ~

Software compenent configuration
Configure.
Property
~a@
v & iermpt ~@
i
~ & Communications
% e ~@
& rsdicn ~
@ Tmes ~
B remem ~ @ sce
v & Middleware . SSCLEPin
v @ Generic ~ SSDABRn
§ o ~
v
~
~
Overview | Board | Clocks System | Companents Pins| Inteupts

And IRQ3 is assigned to PMOD on the RSK RX231 board, check the settings of “IRQ3 Pin” for “Interrupts”
under “Resources” in r_irq_rx and change the settings of “IRQ number for ZMOD4XXX sensor device0” to

“IRQ3” in r_zmod4xxx_rx.

‘Overviews | Board | Clucks |System | Components  Pins | Intemupts

& [E]
Generate Code Generate Report
o)

Value

v
¥ Used
7| Used

Software component configuration oD e G Softy
Components © 3~ Configure @ Componcats - '+ 3 - Configure
B [poperty Volue A s Property.
[rpetibericn & Contiguuaion T — ~
Cten # Set parsmeter checking enable Include s ~
# MCU supported channels for CHD Mot supparted v O Generic ~a
# MCU supported channels for CHI Mot supported & e ~
# MCU supported channels for CH2 Not supported P, ~
# MCU supparted channes for CH3 Mot supparted -]
# MCU supported channls for CHA Mot supported ~
# MCU supporad channels for CH5 et supponed ~
# MCU supported channels for CHE Mot supparted ~@
# MCU supported channels or CHT Mot supported ~
# MCU supported channels for CH Supported ~
# MCU supperted channels fer CHO Mot supported ~ B scs
# MCU supported channels for CHID Not supported . S5CLEPin
o, # MCU supported channet for CHI Nt supported ~ SSDARFn
& s pamms e 2 1 pped hrnsfor M2 Hot supparted B o e >
r_zmes e B rzmoc ~ b ]
[epa—— L ysiviony >
# @
” ~
# ~
M v
[Macro defniion: SCI_IC CFG_CH INCLUDED
Selectabe whetherto use avaisble channels,
0= Not supported.
1= Supperes

Overview [Baard |Clocks [System | Components Pins | Internupts
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Open the "Pins" tabbed page and check that functions are assigned to the SCI8 pins and IRQ3 pins in the
"Pin function" panel.

3| =) B [=]
(L0z 1 Genene Code. Geneate Repon [LCC L Genese Cose  Genesate Repon
b PinFunction 0 [~ 1) Hardware Resaurce & = |% 2 Pin function AR e
| et g SR e [ ary g M 5
Enabled  Funeti Enabled  Functic
0 crsse e 0O woo
O eTsee ed O wa # Notassigned
[} RADE ved a RQ2 7 Not assigned
g soe ed a a ’
O smsos ed 0O s
a SMOSI8 ’ = ] RQS
O ssee 7 Notassigned [
g a 2 D2 I
g @ . . a ? Notassigned 7 Notassigned  None
O Tnoe 7 Not assigned ? Notossgned MNone &Y inerrupts
w {73, 16-bit timer pulse unit
w W
o Ul
w T2
- TRU3
w TP
- TPUS
4, Muli-functon imer pulse un
- MW
w MU
w M
w MU
- T
w MU
« ¢ > < >

Fin Function _Pin Number Pin Function _Fin Number

Ovenview | Board | Clacks |System |Components  Pins| inermugts

Overview |Board | Clocks | System | Components | Pin:  Interrupts

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

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

o p = o
Overview information _ _ o
Generate Code  Generste Report

~ General Information e

This editor allows you to modify the settings stared in configuration file (scfg)

Board
Allow board and device selection

Application under

Godkes development

Allow clock configuration  Compnents
Middleware

Components Device

Allow softy selection and driver FI03

e I

Pins

Allow general pin and pin for selected sof P

Interrupt

Allow general interrupt configuration and interrupt configuration for selected scftware component

Click here to get more information on User's Manusl, Relesse Note Application Notes Tool News

= Current Configuration

Selected bosrd/device: RSF52318AFP (ROM size: 512 Kbytes , RAM size: 64 Kbytes, Pin count: 100)
Generated location (PROJECT_LOC\): [src\sme_gen Edit
Selected components:

Component Version
© Board Support Packages. (r_bsp) 621

49
wterface Middleware (r.co.. 110
380
© RIC Mult river. (¢_fiic._n) 249
© Simple IIC Driver. (r_sci_iic_rx) 249 +_sci_iic_ndused)
© ZMODAOKX Sensor Middieware (r_tmoddino,_) 1,00 r_zmocddioa_ne(used)

<

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

Build the project.

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

8.2.4 Changing toolchain setting

If you want to use a toolchain other than the CC-RX toolchain, copy RX_ZMOD4410.c and RX_ZMOD4510
(Non-0OS), or main.c and zmod4410_sensor_thread_entry.c and zmod4510_sensor_thread_entry.c
(FreeRTOS), or zmod4410_sensor_thread_entry.c, zmod4510_sensor_thread_entry.c,
sensor_thread_common.c, and sensor_thread_common.c (Azure) from this project to create a new project.
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8.3 RL78 Sample Project

Changing the target device within the RL78 family requires creating a new project.

This section describes an example of creating a new project that can be used on a RL78/G1A custom board.

8.3.1 Creating a New Project

Select [File] —» [New] — [Renesas C/C++ project] — [Renesas RL78] from the menu.

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

<

GCC for Renesas AL 78 Toolchain.

Renesas CC-RL C Library Project
EEIZmn A C Library Project for Renesas RL78 using the CCRL

#anl-hain

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

&) New C/C++ Project [m] s
Templates for Renesas RL78 Project

GCC for Renesas RL78 C/C++ Library Project A
C/C++ PN A C/C++ Libraty Project for Renesas RL78 using the

LLVM for Renesas RL78 C/C++ Executable Project
FE= A (/C++ Executable Project for Renesas RL78 using
LL VM for Renesas RL78 Toolchain.

LLVM for Renesas RL78 C/C++ Library Project
=N A C/C++ Library Project for Renesas L 78 using LLWM
for Renesas AL 78 Toolchain.

@' < Back

Finish

Cancel

Enter the project name (example: "ZMOD4410 RL78G1A NonOS") and press the [Next] button.

<]

Use default location

Working sets

[[] Add project to working sets

[m]
New Renesas CC-RL Executable Project —.
Mew Renesas CC-RL Executable Project
Project name: | ZMOD4410_RL78G1G_NonOS
Ci\Users\a5090534\e2_studio\workspace\ZMOD4410_RL78G1G_NonOS Browse
Create Directery for Project
default
MNew...
Select...
< Back Mext = Finish Cancel
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Change "Target Device" to a desired device and press the [Next] button.

-} o x| @ o x
Device Selection New Renesas CC-RL Executable Project —
You can filter devices by regular expression Select toalchain, device & debug settings I
Search Device
Toolchain Settings
Device RAM ROM Pin RTOS Smart Co... Peripher.. * Language: @C O+
RL78 - G14 -
ALTE- G15 Toolchain: Renesas CC-RL ~
< Gl G Toolchain Version: | v1.12.00 ~
RL78 - G1A 25pin
RL76- G1A 32pin Manage Teolchains...
:::73—21248pm Device Settings Configurations
v RL7&- G1A &4pin
RSF10ELC 2KB 32KB =] X v Target Board: | Custom v ‘ Create Hardware Debug Configuration
RSF1QELD 3KB 48 KB 64 x v E1/E20 (RL78) -
RSF10ELE 4KB 64 KB 64 x v RSFIOELE
Target Device: | RS
RL7e-Gic 9 (W] ©estie ey G FrmtEas
RL7g- GID Unlock Devices...
RL78 - GIE RL78 Simulator ~
RL78 - GIF Endian: | Little
RL78- G1G Project Type: R [ Create Release Configuration
RL78- G1H
RL78 - GIK
RL78 - GIM
RL78- GIN -
? 0K Cancel ? < Back Finish Cancel

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

New Renesas CC-RL Executable Project
Select Coding Assistant settings.

Use Smart Configuratol

Use Peripheral Code Generator

The 2 studio peripheral code generator automatically generates programs (device drivers) for MCU peripheral functions (clocks,
ttimers, serial interfaces, A/D converters, DMA controllers, etc.) based on settings entered via a graphical user interface (GUI).
Functions are provided as application programming interfaces (APIs) and are not limited to initialization of peripheral functions.

Automatic r b
UART | e generation Application under
cs of peripheral development
) foncion Softwars
D/A Port setiings Middleware
7 Deie———
OMA | Clock dlver | RTOS | |
] ey < Microcontrollar
%) -
® e

a >

Cancel

Press the [Finish] button.

New Renesas CC-RL Executable Project

Summary of project "ZMQOD4410_RL78G1A_NonO5"

TOOLCHAIN NAME :
TOOLCHAIN VERSIOM :

Renesas CC-RL
v1.12.00

‘GENERATION FILES :

generate¥cstartasm
generate¥hdwinitasm
generate¥stkinitasm
generate¥iodefine h

< Back Next >

Cancel
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8.3.2 Settings of the Code Generator

Modify the pin assignment in the "Pin assignment" tabbed page for "Common/Clock Generator" according to
the specifications of the target board to be used.

o

Pin azzignment  Clock setting  Elock diagram  On-chip debug setting  Gonfirming reset source

Fin azzignment setting
[ PIORO bit = 1
[] PIOR1 bit = 1

*Peripheral Functions x| [ Code Preview

Once the pin azsienments have been fixed it is not pozsible to chanee
them later. & new praject must be created to chanee the settines.

Fix settings
Pin Function
P70 KRO
P71 KR1
P72 KR2
P73 KR3
P74 KR4
P75 KRE
P76 KRE
P77 KR?
PO KRS
P06 KR9

?ﬂGenerate Code @] = 0

o
&
&

Safety function ™

Modify the clock settings in the "Clock setting" tabbed page for "Common/Clock Generator” according to the

specifications of the target board.

£ Peripheral Fun... 51 [ Code Preview

Pin assienment ;

Qperation mode setting

R

ol 4 Device List View

Device Top View Zj

Block diagram On-chip debug setting  Gonfirming reset source  Safety functions

@ Hieh-speed main mode 4.0 (W) < WDD 5 55 (W)
(O High-speed main mods 36 () = VDD = 55 ()
(O High-speed main mode 27 (W) < WDD 5 55 (V)
() Low-speed main mode 2.7 (V) £ VDD < 55 (V)

Main system clack (fMAIN) setting
(® High-speed OCO (fIH)

High-speed OCO clock setting

High-speed system clock setting
[] Operation

Frequency

Stable time

Low-speed oscillation clock (fIL) sett
Frequency

() High-speed system clock (fMX]

Frequency | 48 (fHOCO=43, fTH=24) ~ | (MHz)

ing

g
218K

(MHz)
(s}

—

624288

Interval timer operation clock/Timer RJ count source setting

Tnterval timer operation clock/Timer R count sour{Stop | |15

GPU and paripheral clock sstting
GPU and peripheral clack (0L

(kHz)

(kHz)

[O] Properties  $L| FIT Configura...

= B8
% Generate Coce [ £
-
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Select "Used" for "On-chip debug operation setting" in the "On-chip debug setting" tabbed page for
"Common/Clock Generator".

Z Peripheral Fun... 31 [ Code Preview £jl Device Top View i Device ListView [C] Properties JR!FIT Configura.. = B

%] Generate Code &

B 3
Pin assienment Glock setting  Block diagram | On-chip debue SE"WE; Contirming reset gource  Safety functions @

Orn-chip debug operation setting
) Unused @® Used
RRM function setting
O Unused @ Used
Security ID setting
Use Security 1D
Security 1D [8x00000000000000000000

Security ID authentication failure setting

(O Do not erase flash memory data

(®) Erase flash memory data

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

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

£ “Peripheral Fu... 52 [ Code Preview EE Device Top View Ejl Device ListView [C] Properties [ FIT Configura.. =

%] Generate Code ()
Serial Array Unit 0

5 oo O

Channel UARTO UARTI GSI00  OG00
Function
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In the tabbed page for [ICxx enabled in the serial array unit, set "Transfer rate" to 400000 or 100000, set

"Transfer end interrupt priority" to a desired value, and enable all functions under "Callback function setting".

Note : When using a serial array unit, the Nch open drain of the pin to be used is set automatically. If an error
icon on the port was displayed, open the Ports tab and check the port settings.

£ *Peripheral Fu... 3 [ Code Preview g Device Top View 3 Device List View [T Properties [ FIT Configura.. = 8
%] Generate Code 3] &
Serial Array Unit 0

~
Channel UARTD UART1 GsI0n ; JC00;

Transfer rate setting

Transfer rate

100000 ~ | (bps)  (Actual walue: 1000000
Interrupt setting
Transfer end interrupt priority (INTICO0) Low

Callback function setting

Master transmission end Master reception end Master error

To use the serial interface IICA, select "Single master” in the "Transfer mode" tabbed page for the channel
assigned to PMOD on the target board in the "Serial Interface IICA" or "Serial" setting window.

£ =Peripheral Fu... 32 3 Code Preview il Device Top View Efl Device List View [ Properties T FIT Configura.. = B
% Generate Coce [ £
; Transfer mode . Setting 2
() Unused
@ Single master
(O Slave
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In the "Setting" tabbed page for the channel set to the single master, set "Operation mode setting" to either a
combination of "Fast mode" and "400000" or a combination of "Standard" and 100000, set the interrupt
priority to a desired level, enable all functions under "Callback function setting", and disable "Callback
function enhanced feature setting".

B Peripheral Fu... 5% | [ Code Preview Bl Device Top View 23 Device List View [C] Properties [l FIT Configura.. = O
%] Generate Code 2] §
Transter mode | Setlinie} 2
Clock mode setting
Ol @ @ 1CLK/2
Local address setting
tdess
Operation mode setting
(®) Standard (O Fast mode/Fast made plus
Transfer clock (FSGLY 100000 (bpe)  (Actual value: 99172554)
: £8CL :
— -
| i
- tow tr -
; i
S6L0 ? \
R A
oo || e
Interrupt setting
Communication end interrupt priority (INTIGAD) Low ~
Callback function setting
Master transmission end Master raception end Master srror
Callback function enhanced feature setting
[[] Generated stop condition in master transmiszion/reception end callback function
-
< >

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

S =Peripheral Fu.. 5% [ Code Preview 2l Device Top View B3 Device List View [T] Properties L FIT Configura.. = B

%] Generate Code (2] 2

Gereral setting  Ghannel @ Channel | Charnel 2 Charrel & ~
Functions

Ghannel 0 = :

Ghannel 1 [ Unused ~]

Ghannel 2 |Unused vl

Channel § | Unused ~]

v

< >
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In the page for the channel set to the interval timer, set "Interval value" to "100 ps", enable timer interrupts,

and set the interrupt priority to a desired level.

ﬁ_‘] Peripheral Functions X

TAUD TAU1 TMRJO TMRDOD TMRD1 TMRGOD
General setting  Channel 0 Charnel 1 Charnel 2 Charnel 8
Interval timer setting

Tnterval value (16 bits)

[[] Generates INTTMOO when countine is started

Interrupt setting
End of timer channel 0 count, generate an interrupt (INTTMO0)

Priority Lowy

%] Generate code 2] 8 = B

~

ps o~ | (Actual value: 1000

Set IRQ pin on PMOD in the "External Interrupt" tabbed page for "Interrupt” according to the specifications of

the target board.

24 *Peripheral Functions
External Interrupt

INTPO setting

Kew input interrupt

[CJINTRO “alid edee | Falling
INTFP1 setting

[CJINTPI Yalid edee Falling
INTPZ setting

[JINTP2 Yalid edee | Falling
INTP3 setting

[JINTP “alid edee | Falling
INTP4 setting

[JINTF4 Yalid edee  Falling
INTPE setting

[CJINTPS “alid edee | Falling
INTPE setting

[JINTPG Yalid edee Falling
INTPY setting

CJINTR? Yalid edee | Falling
INTPS setting

[JINTPE “alid edee | Falling
INTPY setting

[JINTPA Yalid edee  Falling

%] Generate Code 2] 8 = 8

~
Priarity Loy
Priority Lo
Priority Loy
Priarity Loy
Priority Loy
Priarity Loy
Priority Lo
Priority Loy
Priority Loy
Priority Loy v
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Set RESET pin on PMOD in the "Port (x)" tabbed page for "Port" according to the specifications of the target
board.

ﬁ_xl Peripheral Functions > | & Code Preview ?El Generate Code (3] § & O
Partd  Portl  Port?  Portd  Portd  PortS  Port6 Port?  Port12  Port]3 Portld Portl5 2
Fi

@ Okl  OQOut [JPulFup [ TTL buffer
P01

@ Uhused O Oout [ Pull-up [ TTL butfer
Fi2

® Unuzed (O () Out ] Pull-up [] M-ch
P03

@ Uhused O COout [ Pull-up ] TTL butfer [ M-ch
Fi4

@ Unused (O (D) Out ] Pull-up [ TTL butfer [] M-ch
PO&

@ Uhused O COout [ Pull-up
Fif

@ Unused (O () Out ] Pull-up

Press the [Code Generate] button to generate code.

8.3.3 Modifying the Generated Code

Perhaps Code Generator output destination different from this sample software, because Code Generator
version differs depending on the MCU used.
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Openr_cg_sau_user.c, r_cg_iica_user.c, or r_cg_serial_user.c and add the following code.

Definition for including r_comms_i2c_if.h:

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

Includes

ER i b b b b b b b b b I b I b b b b b b db b b b db b db b b b b b b b b b b d b b b b b b b b b b ab b d b b b b b b b b b b b b b b b b b b b db b i
#include "r cg macrodriver.h"

#include "r cg sau.h"

/* Start user code for include. Do not edit comment generated here */
#include “r_comms_i2c if.h”

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

#include "r cg userdefine.h"

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

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

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

* Function Name: r iic00 callback master error

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

* Arguments : flag -

* status flag

* Return Value : None

ER i b b b b b b b b I b I b b b b b b ab b b b b b b b b b b b b b b b b i b b b b b b b b b b ab b b b b b b b b b b b b b b b b b b b b b b b i
static void r_iic00_callback_master_ error (MD STATUS flag)
{
/* Start user code. Do not edit comment generated here */
rm_comms_i2c_busO_callback (true) ;
/* End user code. Do not edit comment generated here */

}

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

* Function Name: r 1ic00 callback master receiveend
* Description : This function is a callback function when IIC00 finishes
* Arguments : None
* Return Value : None
R i b b b b b b b b b I b I b b b b b b b b b b I b b b b b b b b b b b I b b b b b b b b b b b b b b b b b b b b b b b b b b b A b b b b b b i
static void r_iic00_callback master receiveend (void)
{
/* Start user code. Do not edit comment generated here */
rm_comms_i2c bus0_callback(false) ;
/* End user code. Do not edit comment generated here */

}

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

* Function Name: r iic00 callback master sendend

* Description : This function is a callback function when IIC00 finishes
* Arguments : None
* Return Value : None

KK AR A AR A AR A AR A A A A AR A A A A A A A A A A A A A A A A I A A A A A I AR I AR I AR I A I A A I A A I A A A A A Ak Ak x k%
static void r_iic00_callback_master_ sendend (void)

{
/* Start user code. Do not edit comment generated here */
rm_comms_i2c_bus0O_callback (false) ;
/* End user code. Do not edit comment generated here */
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Opent_cg_tau_user.c orr_cg_timer_user.c and add the following code.

Declaration of external for the (sensor_name)_delay callback() function:

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

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

/* Start user code for global. Do not edit comment generated here */
extern void zmod4410_delay callback (void) ;
/* End user code. Do not edit comment generated here */

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

/*************************************************************************
* Function Name: r tau0O_channel0 interrupt

* Description : This function INTTMOO interrupt service routine.

* Arguments : None

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

static void near r_tau0_channelO_interrupt (void)

{

/* Start user code. Do not edit comment generated here */
zmod4410_delay callback();
/* End user code. Do not edit comment generated here */

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

void R_TAUO_ ChannelQO_Reset (void)

{
/* function not supported by this module */

Opent_cg_tau.h or r_cg_timer.h and add the following code.

Declaration of prototype for the R_TAUO_Channel0_Reset() function:

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

Global functions

ER i b b b b b b b b b b b I b b b b b b db b b b b b b b b b b b b i b b b b b b b b b b b b b b ab b b b b b b b b b b b b b b b b A b b b b b b i 4
void R _TAUO_Create (void) ;

void R _TAUO_ChannelO_Start (void);

void R _TAUO_ ChannelO_Stop (void);

/* Start user code for function. Do not edit comment generated here */
void R _TAUO_Channel(O_ Reset (void) ;

/* End user code. Do not edit comment generated here */
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Openr_cg_main.c or r_main.c and add the following code.

Definition for including r_bsp_common.h:

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

Includes

ER i b b b b b b b b b I b I b b b b b b db b b b db b db b b b b b b b b b b d b b b b b b b b b b ab b d b b b b b b b b b b b b b b b b b b b db b i
#include "r cg macrodriver.h"

#include "r cg cgc.h"

#include "r cg port.h"

#include "r cg tau.h"

#include "r cg sau.h"

/* Start user code for include. Do not edit comment generated here */
#include "r bsp common.h"

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

#include "r cg userdefine.h"

Declaration of prototype for each function:

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

Global variables and functions

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

void g _comms_i2c_busO_quick_setup (void);

void demo_err (void) ;

void g_zmod4xxx sensor0_quick_setup (void) ;
void start_ zmod4410_demo (void) ;
/* End user code. Do not edit comment generated here */
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Addition of the following code to the main() function:

Modify RESET pin designation according to the target board to be used.

/* Open the Bus */
g comms_1i2c bus0 quick setup();

/* Reset ZMOD sensor
connected

(active low) .

P5 = 00 _Pn7 OUTPUT 0

~00_Pn4_OUTPUT 0

| _00_Pn6_OUTPUT 0
| _00_Pn3_OUTPUT 0

R BSP SoftwareDelay (10,
P5 = 00 Pn7 OUTPUT 0
00 _Pn4 OUTPUT 0

| _00_Pné_OUTPUT 0
| _00_Pn3_OUTPUT 0

R BSP SoftwareDelay (10,
P5 = 00 Pn7 OUTPUT 0 | 00 Pn6 OUTPUT O
00 _Pn4 OUTPUT 0 | 00 Pn3 OUTPUT 0

Please change to the IO port

to the RES N pin of the ZMOD sensor on the customer board.

02 Pnl OUTPUT 1 | 00 Pn0 OUTPUT 0;
BSP_DELAY MILLISECS) ;

00 _Pnl OUTPUT O | 00 Pn0_OUTPUT 0;
BSP_DELAY MILLISECS) ;

*/
| _00_Pn5 OUTPUT 0 |
| _00_Pn2 OUTPUT 0 |

| _00_Pn5 OUTPUT 0 |
| _00_Pn2_OUTPUT 0 |

| _00_Pn5 OUTPUT 0 |
| _00_Pn2_OUTPUT 0 |

_02_Pnl _OUTPUT 1 | _00_PnO_OUTPUT O0;
R BSP_SoftwareDelay (10, BSP DELAY MILLISECS);

/* Open ZMODA4XXX */
g _zmod4xxx sensor0 gquick setup();

while (1U)
{

start zmod4410 demo () ;
}

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

void g _comms_i2c_busO_quick_setup (void)
{

/* bus has been opened by startup process */

}

void demo_err (void)
{
while (1)
{
// nothing
}
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8.3.4 Modifying Sample Source Files

Right-click on the "application" "general" "r_bsp" "r_comms_i2c_rl" "r_config" "r_zmod4xxx"folder in the
project tree of the sample project "ZMOD4410_RL78G14 NonOS", "ZMOD4450_RL78G14_NonOS" or
"ZMOD4510 RL78G14 NonOS" and select "Copy" from the context menu.

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

I Project Explorer BESY 8§ =0
v 1% ZMOD4410_RL78G14_NonOS
g:f Binaries
Y Includes
[ generate
w28 oo
= application
= general
= r_bsp
= r_comms_i2c_rl
= r_config
= r_zmoddxxx

ner_user.c

ner.c

FREFFRFREERREREE R EEHE

e ug
=l  RL78G14_NonOS.repe
IE4] 0_RL78G14_MonOS HardwareDebug.launch
| erator
v 2% ZMODNERL78G1A_NonOS
o )

|X] ZMOD4410_RL78G1A_NonOS HardwareDebug.launch
“% Code Generator
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Openr_comms_i2c_rl_config.h in the “r_config” folder and modify the values of the following definitions.
e COMMS_I12C_CFG_BUSx_DRIVER_TYPE
e COMMS_I2C_CFG_BUSx_DRIVER_CH

When channel 0 of the serial array unit is used:

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

#define COMMS I2C CFG _BUSO DRIVER TYPE (COMMS DRIVER SAU I2C) /*
Driver type of I2C Bus */
#define COMMS I2C CFG BUSO DRIVER CH (0) /* Channel No. */

When channel 0 of the serial interface IICA is used:

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

#define COMMS_I2C CFG BUSO DRIVER TYPE (COMMS_DRIVER I2C) /*
Driver type of I2C Bus */
#define COMMS I2C CFG BUSO DRIVER CH (0) /* Channel No. */

For the other definitions, refer to section 7, Configuration Settings.

When "serial array unit", "serial interface IICA", or "timer array unit" is used as a peripheral function name in
the code generator, modify the sample source code as follows.

src/general/r_smc_entry.h
Modify "r_cg_serial.h" to "r_cg_sau.h" or "r_cg_iica.h".

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

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

Includes

R I b b b b b b b b b I b I b b b b b b I b b b I b b b b b b b b b b b I b b b b b b b b b b b b b b b b b b b b b b b b b b b S b b b b b b b
#include "r cg macrodriver.h"

#include "r cg sau.h"

#include "r cg tau.h"

#include "r cg port.h"

#include "r cg cgc.h"

#include "r cg userdefine.h"
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Open the "Properties" window for the project.

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

a Properties for ZMOD ZMOD4410_RL78G1G_NonOS

type filter text

Resource
Builders
w C/C++ Build
Build Variables
Envircnment
Logging
Settings
Stack Analysis
Tool Chain Editor
C/C++ General
Project Natures
Project References
Renesas QF
Run/Debug Settings
Task Tags
Validation

~ (& Source
(2 Language
(&2 Object
(2 Optimization
(& Output Code
(5 Miscellaneous
(2 MISRA CRule Check
(22 User
~ 3 Assembler
v (£ Source
(2 Language
(&2 Object
(2 Optimization
(£ Miscellaneous
(5 User
v B Linker
~ (2 Input
(& Advanced
& List
(2 Optimization
(52 Section
(2 Device
v (& Output
(2 Advanced
(£ Miscellaneous
(5 User

B Conuerter

Settings -
w i3 Common Command: |ccrl
1y
% CPU All options: -cpu=52-c -
% D?‘”(E dev="C:/Users/k_kobayashi/.eclipse/com.renesas.pla
(% Miscellaneous tform_1435879475/DebugComp/RL78/RL78/Common
v i Compiler /DRSFI0ELE.DVF" -msg_lang=english

Expert settings:
Command [ OMMAND) $(FLAGS) $(OUTPUT_FLAG] S{OUTPUT PR
line pattern:

Apply and Close

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

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

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

Settings

v ® Common
& ceu
(5 Device
(& Miscellaneous
v 8 Compiler
~ (& Source
(% Language
@3 Object
(8 Optimization
(@ Output Code
8 Miscellaneous
5 MISRA C Rule Check
(@5 User
v ) Assembler
v (8 Source
( Language
35 Object
(2 Optimization
(5 Miscellaneous
&3 User

~ ) Linker

~ (2 Input
(2 Advanced
(2 List
(& Optimization
(22 Section
(5 Device
~ (2 Output
& Advanced

Include file directories (-1)

S{TCINSTALL}/inc
${ProjDirPath}/generate

Include files at head of compiling units (-preinclude)

Macro definition (-D) €] 1)

Select one or more Workspace Folders

8 Folder selection O X

& ZMOD4410_RA6M4_NonOS

&5 ZMOD4410_RL78G14_NonOS
& ZMOD4410 RL78G1G_NonOS
@ settings

& generate

&) Add directory path

Directory:

> SIC

& ZM0D4a4 RX65N_NonOS

9 ZMOD4410_ZMOD4510_RA6M4_Azure

@ ZMOD4410_ZMOD4510_RA6MA4_FreeRTOS

Add subdirectories

& ZMOD4410_ZMOD4510_RX65N_Azure
9 ZMOD4410_ZMOD4510_RX65N_FreeRTOS

J— 7
Settings Y ¥

Configuration: | HardwareDebug [ Active ]

& Tool Settings Toolchain Device /#* Build Steps

~® Common

Include file directories (-))
@ cru |

| Manage Configurations...

Build Artifact a1} Binary Parsers @ Error Parsers

S{TCINSTALL)/inc

)
@ Device ${ProjDirPath}/generate

(2 Miscellaneous

v 1§ Compiler .
™ Y

v (¥ Source B )

zmoddxoo_rl/src/rm_zmoddxxx/iac

”

~ {Projl _zmoddxo_rl/lib/S1 Ifur_od
(3 Language loc/Sf _zmoddwoc /lib/S3 ’
(9 Object loc/S{Proj zmoddno lib/S3-core/raq/iar-e:

Check

Q Add directory path

Directory:

X v (8 Source

@8 Language
(5 Object
(2 Optimization

| ${workspace_loc:/${ProjName}/src}

(2 Miscellaneous

Add subdireclur\ea
Cancel

(32 User

Macro definition (-D)
v ) Linker

®
x

v (8 Input

3 List
(2 Optimization
@3 Section
& Device
v (2 Output

¥ Advanced

File system...
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Select [Compiler] — [Source] — [Language] in the "Tool Settings" tabbed page and change the setting of
"Language standard of C language" to "C99 language standard".

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

Settings

Configuration:  HardwareDebug [ Active ] -

& Tool Settings Toolchain Device

v %3 Common
2 cPu
(% Device
(53 Miscellaneous
v i$3 Compiler
v (2 Source
(% Language
(2 Object
es]
& Optimization
(22 Output Code
(2 Miscellaneous
(23 MISRA C Rule Check
e5]
(23 User

4 Build Steps Build Artifact o1 Binary Parsers €3 Error Parsers

[[] Check function without prototype declaration (-refs_without_declaration)
Maximum size of a variable (-large_variable) | Ox7fff bytes v
[C] Allow nested comments (-nest_comment)

Character encoding (-character_set) UTF-8 v

Language standard of C language (-lang) €99 language standard Pv

[[] Compile strictly according to the standards (-strict_std)

Manage Configurations...
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Select [Linker] — [Input] in the "Tool Settings" tabbed page and press the [Add] icon.
Press the [Workspace] button in the [Add directory path] dialog box and a list of projects will appear.

Select the "src" folder for the newly created project in the list and select the lib file that according to MCU
architecture, measurement mode, and compiler to be used from the "r_zmod4xxx/lib" folder.

Settings

& Tool Settings Toolchain Device #* Build Steps

~ & Common
& cPu
(B Device
(B Miscellaneous
~ i Compiler
v (B Source
(% Language
(B Object
(@ Optimization
(& Output Code
(2 Miscellaneous
(B MISRA C Rule Check
(5 User
v i Assembler
v (& Source
(8 Language
(2 Object
(& Optimization
(& Miscellaneous
& User
~ i Linker
v (& Input
(B Advanced
(3 List
1 Optimization

Use standard/mathematical libraries (-library]
Use €99 edition libraries (-library)
[ Check memory smashing on releasing memory (-l

Use runtime libraries (-library)

Build Artifact Binary Parsers @ Error Parsers 1

Relocatable files, object files and library files (-input/-library/-binary)

- - §

ibrary)

©

Symbel definition (-define)

a

& Add file path

File:

= p—

Build the project.

) File selection O
Select one or more Workspace Files
v =5 ZMOD4410_RL78G1A_NonOS
[= .settings
[=- generate
v [= s
(= applicaticn
(= general
= r_bsp
= r_comms_iZc_rl
(= r_config
W [ r_zmodduxx
(= doc
= inc
w (= lib
= S1-core
v [= 52-core
= iag_1st_gen
v [ iagq_2nd_gen
v (= cerl
(= iar-ew-T
= rI78-elf-gcc
e
@ C o )| oo
™

& Add file path

File:

| ${workspace_loc:/${ProjNamel/src/r_zmod4/lib/S2-corefiag_2nd_gen/ccrl/lib_iag_2nd_gen.lib}

E— —

Settings

& Tool Settings Toolchain Device . Build Steps

~ & Common
& cru
{2 Device
(5 Miscellaneous
~ & Compiler
~ (8 Source
(1 Language
(& Object
(& Optimization
@ Output Code
(8 Miscellaneous
(2 MISRA CRule Check
(2 User
~ B3 Assembler
v (8 Source
(8 Language
(33 Object
(& Optimization
(3 Miscellaneous
(5 User
v B Linker
~ [ Input
(% Advanced
& List
2 Optimization

Use standard/mathematical libraries (-library)
Use (39 edition libraries (-library)

Use runtime libraries (-library)

<

Relocatable files, object files and library files (-input/-library/-binary)

- -~ 8

Build Artifact Binary Parsers @ Eror Parsers ~

[ Check memory smashing on releasing memory (-librany)

€& 8

Symbol definition (-defing)

&

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 RZ Sample Project

Use the following procedures to modify a sample project.

This section describes an example of modifying the sample project "ZMOD4410_RZG2L_NonOS" so that it
can be used on the RZ/G2L Evaluation Kit (SMARC) board.

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

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

& import m} X
Select \
Rename and Import and Existing C/C++ Project inte the workspace E 4 E |

Select an import wizard:

|t}'pe filker text ‘

w = General S
_@ Archive File
[+ CMSIS Pack
=% Existing Projects into Workspace
() File System
Ta# GMUARM-NONE/RZ(DS-5) project conversion to GCC ARM Embedded
[C] Preferences
() Projects from Felder or Archive
=% Rename & Import Existing C/C++ Project into Workspace
la# Renesas CS+ Project for CATSKOR/CATEKD
e Renesas CS+ Project for CC-RX and CC-RL
e Renesas GitHub FreeRTOS (with |oT libraries) Project
" Sample Projects on Renesas Website

(= CfC++
= Fode Generator

@ < Back st Cancel

Press the [Browse] button to open the "Select Folder" window.

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

&) Select Folder X
« v s wooooose > e2_studio s import v [ Search import
Organize = New folder SEENR 4 0
Name Date modified Type Si

» 3 Quick access

ZMOD4410_RZG2L_Non0S File folder
@ OneDrive ZMOD4410_ZMOD4510_RZG2L._FreeRTOS File folder
|1 This b ZMOD4510_RZG2L_Non0S File folder
¥ Metwork
£ >
Folder, | ZMOD4410_RZG2L_Non0S
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Enter the project name, select the original project for the current device, and press the [Finish] button.

& Import ] X

Rename & Import Project .
Select a directory to search for existing Eclipse projects. { ‘,"

Project name: | ZMOD4A10_RZGZL_Non05 |

Use default location
Cih\Usershiooaoonod\e2_studio\workspace\ZMOD44" Browse...
Create Directory for Project
default

Import from:

(@) Select root directory: | C\Users\ioooooonde_studichimportiZM ~ Browse...

() Select archive file: Browse...

Projects:

ZMOD4410_RZG2L_NonO5 (ChUserswoonooood e2_studio\importyZMOD4410_RZG2L_N

<

Options
[ Keep build configuration output folders

'(?;‘ < Back Next = Cancel
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8.4.2 Modifying Settings of the FSP Configurator

Double-click on "Configuratorn.xml" in the project tree to open the FSP Configurator.

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

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

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

L [ZMOD4410_RZG2L_NonOS] FSP Configuration

= g

Board Support Package Configuration

Device Selection
Board Detail
FSP version: | 1.1.0-rc0+ 20221019 bcasf7f3 par Detats
Board: RZ/G2L Evaluation Kit (SMARC) | | puy
X Customn User Board (Any Device)

Device: RZ/G2LC Evaluation Kit (SMARC)

RZ/G2L Evaluation Kit (SMARC)

RZ/G2UL Evaluation Kit (SMARC)
RTOS: Mo RTOS

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

Generate Project Content

EZ Restore Defaults

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.

£ [ZMOD4410_RZG2L_NonOS] FSP Configuration %

= 8

a
]
n
)
0
=]
=
=l
@
£
g
=
o
s

O5C 24MHz

ICLK 1200MHz

12CLK 200MHz

GCLK 500MHz

SOCLK 12kHz

S1CLK GkHz

SPIOCLK 200MHz

SPICLE 100MHz

SDOCLK 533MHz

SDICLK 533MHz

L kbl

MOCLK 200MHz
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

(¥]

Generate Project Content

E5 Restore Defaults

-~
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Modify the configuration of individual components in the "Stacks" tabbed page.

Modify the settings of r_riic_master and r_intc_irq according to the specifications of the target board.

RIIC3 and IRQ7 are assigned to PMOD1 on the RZ/G2L Evaluation Kit (SMARC) board.

To use PMOD1, set "Channel" to "3" on r_riic_master.

£E [ZMOD4410_RZG2L_NonOS] FSP Configuration ¢

Stacks Configuration

Threads
=

47 g_ioport 110 Port
4 g_zmoddixx_sen
<3 g_timer2 Timer D

v g HAL/Common

Objects

= 8

HAL/Common Stacks

4| Mew Stack =

Generate Project Content

5 | Remove

42 g_ioport 1/0 Port
Driver on r_ioport

(rm_zmoddixx)

@

=3 g_zmod4oe_sensor) ZMODAXKK Gas Sensor

=53 g_timer2 Timer Driver
onr_gtm

45 ZMOD4A410 1AQ 2nd
Generation
(rm_zmoddxx)

== g_external_irg7
External IRQ Driver on
r_intc_irg

Y

I
& g_coemms_i2c_device
012C
Communication

@ Device

£y
|

4 g_comms_i2c_busd
12C Shared Bus
(rm_comms_i2c)

Y
I

4 g_i2c_master3 [2C
Master Driver on
r_riic_master

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

Settings

B Properties X

[#] Problems @ Smart Browser

Property
~ Common

Parameter Checking
10-bit slave addressing

Mame

Channel

Rate

Rise Time (ns)

Fall Time (ns)
Duty Cycle (%)
Moise Filter Stages
Slave Address
Address Mode
Timeout Mode
Callback
Interrupt Prierity Level

g_i2c_master3 12C Master Driver on r_riic_master

Value

Default (B5P)
Disabled

w Module g_i2c_master3 12C Master Driver on r_

g_i2c_master3
3

Standard

120

120

50

1

Ox00

7-Bit

Short Mode

i‘, rm_comms_i2c_callback

12
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To use PMOD1, set "Channel” to "7" on r_intc_irq.

¥ [ZMOD4410_RZG2L_NonO5] FSP Configuration |
Stacks Configuration ‘
Generate Project Content
HAL/Common Stacks & | Mew Stack > 5 | Remove
Threads
=
= 42 g_ioport /0 Port 4 g_zmoddxxx_sensord ZMOD4XHX Gas Sensor & g_timer2 Timer Driver
~ g“% HAL/Commen Driver on r_ioport (rm_zmoddice) on r_gtm
47 g_ioport 1/0 Port
4 g_zmoddxxx_sen @
4 g_timer2 Timer D : A :
4 ZMOD441014Q 2nd 4 g_external_irq7
Generation External IRC Driver on
(rm_zmoddoo) r_intc_irg
Y

I
& g_comms_i2c_device
012C
Communication

@ Device

Y
I

4 g_comms_i2c_bus0
12C Shared Bus
(rm_commes_i2c)

Objects

ry
I

& g i2c_master3 12C
Master Driver on
r_riic_master

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

Pl |2 Problems @ Smart Browser s

g_external_irq7 External IRQ Driver on r_intc_irq

Settings  Property Value

~ Common
Parameter Checking Drefault (BSP)

~ Module g_external_irg7 External IRQ: Driver on
Name g_external_irq7
Channel 7
Trigger Rising
Callback ‘L rn_zmoddixx_irg_callback
Pin Interrupt Priority 12

w Pins
IRQ7 <unavailable>

Press [Generate Project Content] to generate files.

Build the project.

Select [Debug Configurations] from the menu and modify the debugger settings according to the
specifications of the emulator to be connected to the target board.
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8.4.3 Changing sample code
Open pin_data.c in the src folder and change the g_bsp_pin_cfg_data settings to match the board you are
using.

On the RZ/G2L Evaluation Kit (SMARC) board, PMODL1 is assigned RIIC3 and IRQ7.

If you are using PMOD1, set the P18_0 to RIIC3_SDA (Function 3), the P18_1 to RIIC3_SCL (Function 3),
and the P3_1 to IRQ7 (Function 1).

const ioport_pin_cfg_t g bsp_pin_cfg_datal] =
{
{.pin =BSP_IO_PORT_18_PIN_00,
.pin_cfg = ((uint32_t) IOPORT_CFG_PERIPHERAL_PIN |
(uint32_t) IOPORT_PERIPHERAL_MODE3)},
{.pin =BSP_I0O_PORT_18 PIN_01,
.pin_cfg = ((uint32_t) IOPORT_CFG_PERIPHERAL_PIN |
(uint32_t) IOPORT_PERIPHERAL _MODE3)},
{.pin = BSP_I0O_PORT_03_PIN_01,
.pin_cfg = ((uint32_t) IOPORT_CFG_PERIPHERAL_PIN |
(uint32_t) IOPORT_PERIPHERAL_MODE1)},

ROIAN5899EJ0155 Rev.1.55 Page 100 of 103
May 17,24 RENESAS



RA Family, RX Family, RL78 Family, RZ Family ZMOD4xxx Sample Software Manual

9. Viewing gas data
To check the real-time gas data, follow the steps below.
Take the “IAQ 2" Generation” as an example.
After running the Debug, open the “Expressions” window.

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

 ZMOGL0( Barestalizr/MA_ZMODA00CIA02NCen < - & stucio - 6 x

t Scurce Fefoctoe Nawioste Sesrch Project Renssas View r [ Window Nelp
[&] 3] [ 45 Duug v|[Ee New Window [®-&Kefiinl> i mnsz el SRR R R N N - P A T P o« Fi-t el
Fditor >
Appuance 3 Q %+ Contiguraion |3 Debug
t S A {9 X hal, < £ Fol XX IAQ2ndGenc = V. O e. M. B 6 o BRI =2
L b e {4 manc 4 nalentrp £ RA_ZVMODOXXX_A02ndGen. a { S i) » © i & R . I o
 Hantware Debugeing! oo Vo s [ " D¢ Xx%BN/cotd

ded ; Step) ]
() 3t RA_ZMOLMXXX_M02ndGen.c: 16 0asd B vougger Conenle
31 v [ Dedug Shelt
] am-none-eski-gdb £omg Souires
o Seneas GOB sever [Hoat) ] Divanssnlily
@) tmorlog At Shift+Q, L
O Farcutables
& Bxpressions
0 Memory
B Moy Somwr |
™ Modules |
AraSHifteQ O
AreSn#tQ X
; = Arsntq ¥
{
“Ivetraveeesy ——err)
sequence = DEWO_SEQUEWCE 2;
c1se
{ v
: < >
) Conscle 77 4% Rogaters (1) Debug Shell (31 Proviers G Debugger Conscle W A7-M+7297- {1 Memary & R xEE I mQ-m-=0
RA_ZIODAKXK_BareMetal Debug,
’ )
SS0%ecure 002000234 @ ot B ¥ =
H 13 H ” s “* H ” 13 H ”
Click “Add new expression” in the “Expressions” and add “gs_iaq_2nd_gen_data”.
e ZMODOOKX release - ZMOD4410_RAGM4 NonOS/src/RA ZMODM 10 tudio - =] X
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Right-click on the added variable and select the “Enable Real-time Refresh”.
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LENESAS 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 I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

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

input level is fixed, and also in the transition period when the input level passes through the area between V. (Max.) and Vix (Min.).
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 LS| 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)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (*Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

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

Trademarks

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

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)
Contact information

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

© 2024 Renesas Electronics Corporation. All rights reserved.
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