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Introduction

This document represents Solution Kit’s Activity Module. The document describes hardware platform information such
as connection interface, RL78/G1D-SK Bluetooth® module interface and its Bluetooth® connectivity, and schematics.

Target Device

RL78/G1D Group and Synergy® Device

This Solution Kit’s Activity Module includes power supply, user interface like vibrator, LED, LCD and buttons,
accelerometer, light sensor, temperature sensor. The RL78/G1D-SK Target Board or Synergy Module can be added to
develop and/or demo the Solution Kit functions.
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1. Overview

Activity Module contains two sections: Sensing and processing. This Activity Module has peripheral sensors as well as
provides three board-to-board connectors for interfacing to processing board such as RL78/G1D Target Board [3] and

Synergy Board S3 Target Board.

Figure 1 shows top view of the Activity Module and its dimension.
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Figure 1 Activity Module
1.1 Specification Outline
The specification of Activity Module is described as below Table 1.
Table 1 RL78/G1D-SK USB Dongle Specification
ltem Content
Dimension 56 mm x 64 mm
Operation Power Supply Voltage 3.3V
Maximum Power Supply Current 100 mA

Operating Ambient
Temperature/Humidity

0°C to +60°C, 10% to 80% RH (non condensing)

Storage Temperature

—15°C to +60°C, 10% to 80% RH (non condensing)
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2. Activity Module System

The Activity Module is designed to use with RL78/G1D Solution Kit Target Board or PMOD™ module, which
includes RL78/G1D-SK Bluetooth® module. There are three board-to-board connectors to plug in to this Activity
Module for Target Board and one right angle 12-pin connector for PMOD module. This module has user interface like
LCD, LEDs, switch buttons and vibrator motor; power supply with battery, battery charger, and Fuel Gauge; various
sensors such as Accelerometer, Ambient temperature sensor and Light sensor. Figure 2 shows system block diagram of
the Activity Module. Its functionality and interface with RL78/G1D target board are listed in Table 2.

Activity Module

Charging 16 [+
Sensor =

Accelerometer, Temperature > %
Sensor, Photocell D —— =
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Vibrator w
Motor %
Fuel Gauge o)
Battery je=p Ic L O

I[ LED, Button |- >

Figure 2 Activity Module system block diagram

Table 2 Activity Module Functionality and Interface

Functionality

RL78/G1D Peripherals

Comments

Display Not in use Display buffer transferred over SPI
via DTC ending in interrupt;
minimizes CPU involvement

Display VCOM Not in use Display requires 1 Hz signal at all

times; RTCOUT operates across all
MCU low power modes

Vibrator Motor

TOO04, PWM output

Timer array unit configured to drive
PWM signal; lower power to
vibrator motor, vary intensity

Backlight for Display Not in use Multi-Function timer unit
configured to drive PWM signal,;
lower power to LEDs; vary
intensity

LEDs P40, Output The LEDs for application indicator

Buttons P30, P147 Interrupt input P30 and general-
purpose input P147 are used as key
input active low level.

Ambient Temperature & SCLAO, I’C Dedicated 12C peripheral operating

Light Sensor as master
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Functionality

RL78/G1D Peripherals

Comments

Accelerometer

CSI00, and control Input, output

BMXO055 configured with FIFO so
all data transmitted from FIFO by
DMA to MCU RAM in data blocks
representing X, Y, Z data; 3
programmable interrupts; minimal
CPU involvement and overhead

Qi Charger Not in use Interrupt indicating battery charging

Fuel Gauge SCL20, 1’C Smart single cell fuel gauge to
report battery conditions; interrupt
or battery low condition

Watch / Clock RTC RTC used to update watch as well

as trigger alarm events

Note: “Not in use” means that the peripheral is reserved for add-on feature. For detail, refer Electrical Specifications of
RL78/G1D User’s Manual: Hardware, ROITUHO0515EJO110 [1].
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3. Operating Activity Module

This Activity Module can be used as development platform with either RL78/G1D Solution Kit- Target board or
Synergy S3 target board. When use with Synergy target board, use PMOD module for Bluetooth® communication. The
RL78/G1D target board has adaptor with 14-pin E1 programmer/debugger connector. Using E1, you can debug or
program to the target board. Refer Renesas website for using E1 programmer/debugger tool and detail project

development.

....... o Activity Module

RENESAS
RL78/GID Target Boord Rev A

|aro-stsez a1
QI5-154v2 101 324
LOBOST-T1E E@

RL78/G1D
Target Board

— Figure 3 Activity Module pin configuration

—  Power Supply
The Activity Module has Qi wireless charging system, USB Battery charger and Fuel Gauge along with
Lithium-ion Battery. It can detect the target board’s power supply whether supports 5 volt or 3.3 volt. If the
target processing board is available 5-volt power supply, the onboard 3.3-volt power supply will shut down
automatically.

— User Interface

The Activity Module has two active low push buttons; one dual-color LED (Blue and Red), one LCD and one
vibrator for user interface system. The LCD display is add-on feature.

- Sensor

For ambient sensing, the Activity Module includes accelerometer for gyroscope and triaxial geomagnetic
sensing, one sensor for temperature and humidity sensing, one light sensor, and one pressure sensor.
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4. Circuit Diagrams
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

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. 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
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. Unused pins should be
handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power reaches
the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not
access these addresses; the correct operation of LSl is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become
stable. When switching the clock signal during program execution, wait until the target clock signal
has 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. Moreover, 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.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm
that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group
but having a different part number may differ in terms of the 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. 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 of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the use
of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of 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. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended 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; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor 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 damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, 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,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may 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 should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10.

S)

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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