RE N ESAS Application Note

RL78/G15
HS300x sensor data communication with Bluetooth LE DA14531

Introduction

This application note describes a sample program to control the DA14531MOD * on the RL78/G15 to
perform wireless communication. Humidity and temperature data acquired from the HS300x (humidity and
temperature sensor) is communicated wirelessly. Humidity and temperature data is sent to the smartphone
via Bluetooth® Low Energy (LE). This application note also describes how to control the HS300x on the
RL78/G15.

* DA14531MOD Firmware uses Codeless DA14531 Data Pump Hex.

Target Device
RL78/G15
DA14531MOD
HS300x
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1. Overview

This application note describes how to connect the RL78/G15 with the DA14531MOD and wirelessly
communicate humidity and temperature data acquired from the HS300x. The sample program uses the
DA14531MOD by the UART function incorporated into the RL78/G15 to wirelessly communicate humidity
and temperature data to your smartphone using Bluetooth® Low Energy (LE).

In addition, this application note describes how to acquire and calculate humidity and temperature data
from the HS300x humidity and temperature sensor on the RL78/G15. The sample program controls the
HS300x by the built-in 12C driver of the RL78/G15, and acquires humidity and temperature ADC data from
the HS300x. Additionally, this sample program calculates acquired data on the RL78/G15.

Figure 1-1 Schematic Diagram of the Entire System

HS300x

Temperature/
> Humidity
UART
DA14531MOD
RL78/G15
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HS300x sensor data communication with Bluetooth LE DA14531

2. Operation Confirmation Conditions

The operation of the sample code provided with this application note has been tested under the following

conditions.

Table 2-1 Operation Confirmation Conditions

Item

Description

MCU used

RL78/G15 (R5F12068)

Operating frequency

16 MHz

Memory size (memory used)

ROM 8KB (6526 byte used)
RAM 1KB (287 byte used)

Operating voltage

2.4V~5.5V

SPOR operation

At rising edge TYP. 2.57 V (2.44 V t0 2.68 V)
At falling edge TYP. 2.52 V (2.40 V to 2.62 V)

Integrated development
environment (e2studio)

e2 studio V2024-01 from Renesas Electronics Corporation

C compiler (e2studio)

CC-RL V1.13.00 from Renesas Electronics Corporation

Integrated development
environment (CS+)

CS+ V8.11.00 from Renesas Electronics Corporation

C compiler (CS+)

CC-RL V1.13.00 from Renesas Electronics Corporation

Smart configurator (SC)

V1.9.0 from Renesas Electronics Corp.

Board support package (BSP)

BSP v1.62

Board used

RL78/G15 Fast Prototyping Board (RTK5SRLG150C00000BJ)

Temperature/Humidity Sensor
Modules

Relative Humidity Sensor Pmod™ Board (US082-HS3001EVZ)

Data transmission module

Low Power Bluetooth® Pmod™ Board (US159-DA14531EVZ)

Note. The optimization options used by the C compiler in this application are as follows:
The optimization level of the CC-RL compiler : -Olite
The optimization level of the IAR compiler : [High] , Balance

RO1AN7258EJ0100 Rev.1.00
Feb.9.24
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HS300x sensor data communication with Bluetooth LE DA14531

3. Hardware Descriptions

3.1. Example of Hardware Configuration
The following shows an example of the hardware configuration used in the application note.

Figure 3-1 Hardware Configuration
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Note 1. This schematic circuit diagram is simplified to show the outline of connections. When creating
circuits, design them so that they meet electrical characteristics by properly performing pin
processing. (Connect input-only ports to VDD or VSS individually through a resistor.)

Note 2. VDD must not be lower than the reset release voltage (VSPOR) that is specified for the SPOR.

RO1AN7258EJ0100 Rev.1.00
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RL78/G15 HS300x sensor data communication with Bluetooth LE DA14531
3.2. List of Pins to be Used

The following lists the pins to be used and their functions.

Table 3-1 Pins to be Used and Their Functions

Pin name I/0 Function
P03/TXD0 Output UART Data transmission pin ( Via DA14531MOD )
P04/RXDO0 Input UART Data reception pin ( From DA14531MOD )
PO6/SCLAO Input/Output | 1ICA serial clock ( with HS300x )
P07/SDDAO Input/Output | IICA serial data bus ( with HS300x )
P20 Output LED1 control pin ( Low Active )
P137 / INTPO Input Input terminal for the switch (external interrupt request input

terminal)

4. Module Specifications
This section describes the specifications of the DA14531MOD and HS300x.

4.1. Specifications of DA14531MOD
Table4-1 outlines the specifications of the DA14531MOD.

Table 4-1 Specifications of DA14531MOD

ltem Description
Communication standard Bluetooth 5.1 core qualified
Receiver sensitivity -93dBm
Receiver current consumption 2mA at 3V
Transmission current consumption 4mA at 3V at 0dBm
Serial data interface UART, SPI, I2C
Configuration method APl or AT command, local or wireless
Frequency band ISM 2.4 GHz
Operating voltage 1.8t03.3V

4.2.1. UART communication interface

UART communication, which communicates humidity and temperature data, is sent in the Binary Mode of
DA1531MOD (Codeless DA14531 Data Pump Hex). For more information on UART communication, refer to
DA145xx Codeless User Manual.

Website: SmartBond™ - CodeLess™ AT Commands | Renesas
DA145xx CodelLess User Manual — DA145XX Tutorial SDK Getting started (renesas.com)
7. Codeless Host Application — DA145XX Tutorial SDK Getting started (renesas.com)

RO1AN7258EJ0100 Rev.1.00 Page 6 of 23
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4.2. Specifications of HS300x

Table 4-2 outlines the specifications of the HS300x humidity and temperature sensor.

Table 4-2 Specifications of HS300x Sensor

Item Description
Humidity measurement range 0 to 100%RH
Humidity accuracy +1.5%RH (typ.) (HS3001, 10 to 90%RH, 25°C)
ADC resolution 0.01%RH (typ.), (14 bits)
Measurement resolution 8, 10, 12, 14 bits
RH response speed 1 second (typ.) (with 1 m/s air flow)
4 seconds (typ.) (in a sealed space)
Temperature sensor accuracy +0.2°C (typ.) (HS3001, HS3002, -10 to 80°C)
Average current Average 24.4 uA (14-bit resolution, power supply

voltage 3.3 V supplied),
1 RH and temperature measurement per second

Sleep current -40 to 85°C: 0.6 pA (typ.)
-40 to 125°C: 1 pA (typ.)
Power supply voltage 23V1t055V:3.3V (typ.)
Extended power supply voltage 1.8V (-20°C to +125°C)
Operating temperature -40°C to +125°C

Table 4-3 List of Sensor Functions

Item Description
[2C communication Sensor data are transferred through I°C communication.
Measurement mode This software operates with the sensor in sleep mode.

On completion of measurement triggered by a measurement request, the sensor
enters sleep mode.

Measurement request | The sensor in sleep mode is placed in the measurement state upon receiving a
measurement request.

Data fetch At the end of a measurement cycle, valid data can be acquired.
Status bits The status bits for the results of measurement indicate whether the current data
are valid.

Note: This software does not support the following functions of the HS300x:
e Access to non-volatile memory
e Setting of the measurement resolution
¢ Reading of the HS300x ID number

RO1AN7258EJ0100 Rev.1.00 Page 7 of 23
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4.2.1. 1°C Communication Interface
The following figure shows the format of measurement data transferred through 1°C communications.

Figure 4-1 Format of I2C Communication

4byte Data Read

Slave ACK Master ACK Master NACK
| ' |
| I 1

S|1]0]0]0|1]0[O],  |A[5[14[13[12[11[10| 9 (8 |A|7[6|5|4[3[2|1|O0]|A[15]14|13|12/11]10]9|8|A|7|6]|5|4|3|2|1|O0|N|S

%_/ \7—/\ /N N\ AN AT/
T T T T
Device Slave Status[15:14] Humidity Data[13:8] Humidity Data[7:0] Temp Data[15:8] Temp Data[7:2] Mask[1:0]
Address[6:0]

Start Condition Stop Condition ACK NACK

The status bits indicate the state of data as follows.
00B: Valid data acquired at the end of a measurement cycle
01B: Invalid data that have already been acquired

4.2.2. Expressions for Converting Output Value to Humidity and Temperature

The HS300x software converts the acquired ADC data to values for humidity and temperature, and then
outputs them.

The humidity conversion expression is as follows.

Humidity[13: 0]

Humidity [%RH] = ( I}

>*100

The temperature conversion expression is as follows.

Temperature[15: 2]
214 —1

Temperature [°C] = ( ) * 165 — 40

RO1AN7258EJ0100 Rev.1.00 Page 8 of 23



RL78/G15 HS300x sensor data communication with Bluetooth LE DA14531

5. Sample Program

5.1. Sample Program Structure
Figure 5-1 is a block diagram of the sample program structure.

Figure 5-1 Block Diagram of Software

Sample (DEMQO) Program
Zommu nicate Sensing
II_,- K'. ll_,.-f -
DA14531MOD Software HS300x Softwame
UART Middleware IEC Communications Middleware
UART Driver (MCU driver) I*C Driver (MCU driver)
I'\ ..-"'l o A

5.2. Specifications of HS300x API Functions

5.2.1. List of HS300x API functions

The following table lists the sensor API functions. For details of the API functions, refer to the separately
provided HS300x Sensor API FIT Module application note (RO1AN5893) and Renesas Sensor Control
Modules Firmware Integration Technology (RO1AN5892).

Table 5-1 List of HS300x API Functions

Function Function
RM_HS300X_Open Starts control of the sensor.
RM_HS300X_Close Terminates control of the sensor.
RM_HS300X_MeasurementStart Starts measurement by the sensor.
RM_HS300X_Read Acquires data from the sensor.
RM_HS300X_DataCalculate Calculates values from the data acquired from the sensor.
RO1AN7258EJ0100 Rev.1.00 Page 9 of 23
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5.2.2. Guide to Using the API Functions

The following diagram of API function transitions shows the conditions on the usage of the individual
HS300x API functions and the expected orders of function calls.

Figure 5-2 Diagram of Transitions between API Function Calls
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Measurement success (callback state success)
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Measurement start Waiting for response (callback none and polling)
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Close success or Error

RO1AN7258EJ0100 Rev.1.00
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The conditions for calling the individual functions are shown below.

* RM_HS300X_Open:
- RM_HS300X_Close:
* RM_HS300X_MeasurementStart:

- RM_HS300X_Read:

- RM_HS300X_DataCalculate:

Notes:

(1) Activation of HS300x, or (11) restart after a call of
RM_HS300X_Close

(10) Successful completion or abnormal end of individual processing
(2) Start of measurement after a call of RM_HS300X_Open,

(5) (7) acquisition of the next measured data, or (8) retry after waiting
for the response to the measurement start request

(3) Acquisition of measured data after a call of
RM_HS300X_MeasurementStart, or

(9) retry after waiting for the response to the data acquisition request
(4) Calculation of humidity and temperature data after a call of
RM_HS300X_Read

1. Since RM_HS300X_Open checks the state of the 12C driver, the 12C driver must be opened before the

RM_HS300X_Open processing.

2. If you perform RM_HS300X_Read processing, the measurement will be stopped, so if you want to
perform RM_HS300X_Read processing again, execute RM_HS300X_MeasurementStart.

RO1AN7258EJ0100 Rev.1.00
Feb.9.24
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HS300x sensor data communication with Bluetooth LE DA14531

5.3. Flowcharts

The following figure shows the overall flowchart.

Figure 5-3 Overall Flowchart
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5.4. Sample Program Structure

5.2.1. Peripheral Functions to Be Used
The following table lists the peripheral functions used in the sample program.

Table 5-2 Peripheral Functions to Be Used

Peripheral Function Use
PORT Used to control LED1 mounted on RL78/G15_FPB.
[ICAOQ Used for 12C communication with HS300x and acquisition of humidity and
temperature data from HS300x.
UARTO Used for UART communication with DA14531MOD, command transmission to

DA14531MOD, and confirmation of response results returned from
DA14531MOD.

5.2.2. Settings of Peripheral Functions

The following table lists the settings of Smart Configurator used in the sample program. The items and
settings in each table of Smart Configurator Settings are described with the names displayed on the actual
setting screen.

Table 5-3 Smart Configurator Settings (1/2)

Category | ltem Settings
Smart Configurator >> Clock The settings on the [Clock] tab are as follows:
VDD setting 24V =VDD =55V
High-speed on-chip oscillator Checked
Frequency: 16 MHz
X1 oscillator circuit Unchecked
Low-speed on-chip oscillator 15 kHz

Source selection for main system clock (fuain)

Select [High-speed on-chip oscillator (fin)]. (fuain:
16 MHz)

Operating clock supply for 12-bit interval timer

Unchecked (fiL: 15 kHz)

Smart Configurator >> System

The settings on the [System] tab are as follows:

Pseudo RRM/DMM function setting

Not used

Start/Stop function setting

Not used

Security ID setting

Set security ID.
Security 1D "0x00000000000000000000"

RESET pin setting

Used

Operation mode setting 252V
Smart Configurator >> Component >> r_bsp Use the default settings except for the following
changes:

API functions disable(R_BSP_StartClock, Disable

R_BSP_StopClock)

API functions disable(R_BSP_SetClockSource) Disable

API functions disable(R_BSP_ChangeClockSetting) Disable

API functions disable(R_BSP_SoftwareDelay) Disable

RO1AN7258EJ0100 Rev.1.00
Feb.9.24
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Table 5-4 Smart Configurator Settings (2/2)

Category | Iltem Settings
Smart Configurator >> Component >> PORT Use the default settings except for the following
changes:
Port selection PORT2

PORT2

P20: Select [Output], [Output 1].

Smart Configurator >> Component >> Config_IICAQ

The settings on [Config_IICAQ] are as follows:

Local address

16

Operation mode setting

Set [Standard] and transfer clock (fscL): 100000
(bps)

tR and tF settings

Unchecked

Interrupt setting

Level 3 (lowest priority)

Callback function setting

Select [Master transmission end], [Master reception
end], and [Master error].

Callback extension setting

Unchecked

Smart Configurator >> Component >> Config_ UART

The settings on [Config_ UARTO] are as follows:

Transmission | UARTO clock setting

Operating clock: CK00
Clock source: fcix/243

Transfer mode setting

Continuous transfer mode

Data bit length setting 8 bits

Data transfer direction setting LSB

Parity setting No parity bit
Stop bit length setting 1 bit

Transmit data level setting

Non-inversion (normal)

Transfer rate

57600 (bps)

Interrupt setting

Level 3 (lowest priority)

Callback function setting

End of transmission

Reception UARTO clock setting

Operating clock: CK0OO
Clock source: fcLk/2

Data bit length setting 8 bits

Data transfer direction setting LSB

Parity setting No parity bit

Transmit data level setting Non-inversion (normal)
Transfer rate 9600 (bps)

Interrupt setting

Level 3 (lowest priority)

Callback function setting

Reception end, reception error

Smart Configurator >> Pin

The settings on the [Pin] tab are as follows:

Serial array unit (SAUQ)

SAUO00
RxDO0: P04
TxDO: P03

Serial interface IICA (IICAO)

IICAO
SCLAO: P06
SDAAQ: P07

RO1AN7258EJ0100 Rev.1.00
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5.4.2.1 How to Prevent Memory from being Overwritten

If you use the default debugger settings as is, the debugger will occupy the top address (4 bytes) of the
RAM (RRM function). Therefore, you need to change the settings.

As shown in Figure 5-6, select the debugger memory in [Debug configuration] and change [Interrupt
execution to access memory] to "No" to stop the RRM function and prevent the first 4 bytes of the RAM from
being overwritten.

Figure 5-4 Change Debugger Settings

vs('Run) Window Help B Mai@b Startup| %~ Source| [ Common
im Renesas Debug Tools Debug hardwarf: |E2 Lite (RL78) ~ | Target Device: | R5F12068
@] Run Ctrl+F11
GDB Settings [onnection Settings Debug Tool Settings
— %4 Debug F11
[ R o]
Run History Use Defallt 10 Filename Yes ~
C Run As 1C Filenafne ${support_area_loc}
~ General Debug
Run Configurations... Reset After Reload Yes k4
Debug History ~ Break . ! 7
Stop emglation of timer group when stopping No ]
Dem"g As Stop emglation of serial group when stopping No ]
Debug Configurations... ~ Mask For Input Signal
R Mask Tarfget Reset Signal MNo ~
Breakpoint Types Mask Intdrnal Reset Signal MNo v
Toggle Breakpoint Ctrl+Shift+B ~ Memory
R . Verify O riting To Memory Yes ~
TOggIe Line Breakpomt I Allow to access by stopping execution while running No vl
Toggle Watchpoint ~ Start/Stop Function Setting
Toggle Method Breakpoint Execute function before running user program No
Address for start function 0x0
@ Skip All Breakpoints Execute function after stopping user program No
Remove All Breakpoints Address for stop function 0x0
- ~ Time Measurement
"‘ External Tools Run Break Time Measurement No v

5.4.2.2 Notes on Generating Code with Smart Configurator
(1) UART receive interrupt function

The sample program provides a dedicated interrupt function to prepare for command recognition in the
UART reception interrupt function. Although the #pragma command to call this function is also coded
together, when new code is generated by Smart Configurator, the #pragma function (former reception
interrupt function) is also coded. As a result, an interrupt table overload error occurs at build time.

After generating new code with the Smart Configurator, before building, make sure that the #pragma
command to call the former reception interrupt function is commented out.

Target file: Config_ UARTO_user.c, line 40

Figure 5-5 Part to be Commented-out after Code Generation

Comment out the above- interrupt receive function(vect=INTSRO) including #pragma.
#pragma interrupt UART@_interrupt_receive(vect=INTSR@)

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

RO1AN7258EJ0100 Rev.1.00
Feb.9.24
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(2) OCD Monitor Memory Area

In the "Linker > Device" settings, the memory area of the OCD monitor islt is set with 01F00-01FFF in
Smart Configurator, but in the case of RL78/G15, no additional memory area is required. For make effective
use of the memory area, after generating new code with the Smart Configurator, before building, specify 0-0.
(A yellow A notification is displayed on e2studio, but this is not a problem.)

5.2.3. File Structure
The following table lists the file structure of the sample program.

Table 5-5 File Structure

Folder name, file name Explanation

src Program storage folder

F command Command related program storage folder

| I da14531_atcom.c AT Command related source file

| L da14531_atcom.h AT Command related header file

| F command.c Command related source file

| L command.h Command related header file

F r comms i2c rl 12C qommunication middleware layer storage folder (the one for

- - = G23 is used)

I r_hs300x Sensor middleware layer storage folder (the one for G23 is used)
F smc_gen Smart Configurator generation folder

| F Config_IICAQ

| F Config PORT

| F Config_UARTO

| F general

| Fr bsp

| L r_config

F main.c Main processing source file

I r78 hs300x.c Sensor software measurement flow source file

L 1178 hs300x.h Sensor software measurement flow header file

For details on the I°C communication middleware layer storage folder, sensor middleware layer
storage folder, and Smart Configurator generation folder, refer to the application notes stored in the
doc folder in each folder.

RO1AN7258EJ0100 Rev.1.00 Page 16 of 23




RL78/G15 HS300x sensor data communication with Bluetooth LE DA14531

6. Description of Software Operation

This sample program uses e2 studio as a tool for developing MCU programs and checking operation,
and XCTU as a tool for controlling the DA14531MOD and checking its operation.

6.1. Initialization Using the AT Commands

DA14531MOD (Codeless DA14531 Data Pump Hex) performs the Advertising behavior with the Peripheral
behavior at startup. After that, the Connect operation is executed from the Central side, and the
communication mode is changed to Binary Mode for data communication.

An example of the initial configuration of the DA14531MOD is shown below.

Table 6-1  List of AT Commands / URC used to configure DA14531MOD

ltems AT commands and URC Description
Basic AT command AT Checking communication with the
module
Turns UART echo off ATE=0 Set to Echo off to easy data decoding
process
Connect from Central When Connect from Central, URC
(Unsolicited Result Code) is sent
+AWAKE from the Central side
+CONNECTED

+COMMAND MODE
SUPPORTED

+BINARY MODE SUPPORTED

Request Binary mode AT+BINREQ Binary Mode request

Acknowledge binary mode Acknowledge URC for binary mode

request +BINREQACK request from Central
RO1AN7258EJ0100 Rev.1.00 Page 17 of 23
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6.2. Preparation of Hardware

6.2.1. Preparation of DA14531MOD
DA14531MOD firmware uses Codeless DA14531 Data Pump Hex. For more information on how to upgrade
the firmware of DA14531 modules, please refer to the following information.

US159-DA14531EVZ Firmware Upgrade — US159-DA14531EVZ Firmware Upgrade (renesas.com)

At Renesas SmartBond™ Flash Programmer’s Download Firmware, select Codeless DA14531 Data
Pump (.hex)

Figure 6-1

Select firmware of Renesas SmartBond™ Flash Programmer

° Download Firmware From Web

Please select the folder to save firmware:

C:\Users\ \FlashProgrammer

> DA14695MOD
> DA14592
v DA1453x
> Commons
> SPS
| DA14531-GTL-FSP
v Codeless
Codeless DA14531 Data Pump (.hex) - Codeless DA14531 Data Pump Hex
Codeless DA14531-01 Data Pump (.hex) - Codeless DA14531-01 Data Pump Hex
Codeless DA14531 Standalone (.hex) - Codeless DA 14531 Standalone Hex
Codeless DA14531 Standalone (.hex) - Codeless DA14531 Standalone Set Two Hex
Codeless DA14535 (.hex) - Codeless DA14535
> DA14531
> DA1469x
> DA14585-586

Select All Deselect All Download
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HS300x sensor data communication with Bluetooth LE DA14531

6.2.2. Hardware Connectivity

RL78/G15 (RTK5RLG150C00000BJ) and DA14531MOD (US159-DA14531EVZ), HS300x (US082-
HS3001EVZ) as follows. To setting the RTK5RLG150C00000BJ's operating power supply (VDD) to 3.3V,

short-circuit J15 2-3.

Figure 6-2 Overall View of Connection

20,070 @ 90 o1
10.0,0/0 © 0013

Short J152-3 =~

US159-DA14531EVZ

T ENESAS '\,

RTK£4LG150C0
EWVA 5

US082-HS3001EVZ

Table 6-2 Pins to which RTK5RLG150C00000BJ and US159-DA14531EVZ Connect

RTK5RLG150C00000BJ US159-DA14531EVZ .
. . Explanation
Pin number Name Pin number Name
J5: 1 TXDO Pmod 2pin | TXD UART transmission from RL78/G15 to
P03 DA14531MOD
J5: 0 RXDO Pmod 3pin | RXD UART reception from DA14531MOD to
P04 RL78/G15
J6: GND GND Pmod 5pin | GND GND of RL78/G15 and DA14531MOD
J3: 3V3 3V3 Pmod 6pin | VCC Power supply from RL78/G15 to
DA14531MOD

Table 6-3 Pins to which RTKSRLG150C00000BJ and US082-HS3001EVZ Connect

RL78/ G15 HS300x Explanation
Pin number Name Pin number Name

Pmod 3pin SCLAO Pmod 3pin | SCL I°C clock transmission from RL78/G15 to
P06 HS300x

Pmod 4pin SDDAO Pmod 4pin | SDA [°C data transmission from RL78/G15 to
P07 HS300x

Pmod 5pin GND Pmod 5pin | GND GND of RL78/G15 and HS300x

Pmod 6pin VCC Pmod 6pin | 3V3 Power supply from RL78/G15 to HS300x
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6.2.3. Preparation of smartphone
Temperature and humidity data can be viewed with the Renesas SmartConsole app. Install the following:

Renesas SmartConsole - Google Play

Renesas SmartConsole on the App Store (apple.com)
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6.3. Operation Confirmation Methods
This sample software allows the control of LED1 on the RL78/G15 Fast Prototyping Board and the HS300x

sensor connected to the same board. It receives temperature and humidity data sent from the RL78/G15
Fast Prototyping Board, and displays the temperature and humidity on the smartphone.

(1) Set the power selection header of the RL78/G15 Fast Prototyping Board to 3.3V power (short J15 2-3),
and supply power to the RL78/G15. At this point in time, the DA14531MOD is also powered.

(2) Start the Renesas SmartConsole on your smartphone. Click the displayed CLv2-Codeless to connect to
the RL78/G15 Fast Prototyping Board side via Bluetooth LE.

(3) The RL78/G15 Fast Prototyping Board sends a Binary mode request and displays it on the smartphone
side, so click ACCEPT.

(4) The RL78/G15 Fast Prototyping Board measures temperature and humidity data, sends it via Bluetooth
LE, and displays it on the smartphone side. (When measuring temperature and humidity data, LED1
lights on.)

(5) By pressing and holding the Switch (SW) on the RL78/G15 Fast Prototyping Board, the temperature and
humidity data is remeasured and sent via Bluetooth LE and displayed additionally on the smartphone
side. (When measuring temperature and humidity data, LED1 lights on.)

Figure 6-3 Smartphone behavior

) ®) (4) ®)

SmartConsole
Renesas Electronics

—  SmartConsole = SmartConsole o
- Console

Console

—_ .
STOP SCAN = 1

Receive Console Mode Data

Please press the SCAN button to search for devices. Receive Console Mode Data

CLv2-CodelLess
O
W=l 48:23:35:07:8D:59 -.II

DSPS, SUOTA -56 db

ASCII HEX ASCII HEX

TEMP+11.06
HUM 45.55
TEMP+11.06
HUM 45.91

TEMP+11.06
HUM 45.55

Binary mode request

The peer device requested to enter
binary mode. Send Console Mode Data Send Console Mode Data

ASCII HEX
REJECT  ACCEPT sl HEX

Remarks

The sample program does not implement the Bluetooth LE Disconnect process. The disconnect is turned off,
or the Bluetooth LE communication is disconnected from the smartphone side. After disconnecting, press the
RST (Reset) button on the RL78/G15 Fast Prototyping Board to reconnect.
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Reference Documents
-RL78/G15 User’s Manual: Hardware (R0O1UH0959)
-RL78/G15 Fast Prototyping Board User's Manual (R12UM0042)
-HS300x Datasheet (R36DS0010EU0701)

*RA Family, RX Family, RL78 Family, RE0O1 256KB / 1500KB Group, RZ Family HS300x Sample
Software Manual (RO1AN5897)

-RA Family, RX Family, RL78 Family, RZ Family Sensor Software Combination Manual (RO1AN6591)
-RL78 Family Board Support Package Module Using Software Integration System (R01AN5522)
-RX Family Renesas HS300x Sensor Control Module Firmware Integration Technology (RO1ANS893)
-RL78 Family Renesas Sensor Control Modules Software Integration System (R0O1AN6192)

-RX Family Renesas Sensor Control Modules Firmware Integration Technology (RO1AN5892)

-RL78 Family Renesas Sensor I2C Communication Middleware Control Module Software Integration
System (RO1AN6193)

-RL78 Family Renesas HS300x Sensor Control Module Software Integration System (R01AN6194)

The latest versions can be downloaded from the Renesas Electronics website.

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

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

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

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LS|, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

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

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

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

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

evaluation test for the given product.



Notice

1.

10.

11.

12.

13.
14.

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.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1  October 2020)

Corporate Headquarters Contact information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
Www.renesas.com www.renesas.com/contact/.
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