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EU153-1 Quick Start Guide

1. Overview
This is Renesas EU153-1 Water Leakage Sensor.

It demonstrates detection of inappropriately high moisture level or water spilling to allow quick evaluation of
Renesas relative humidity using temperature sensors using Renesas WiFi/BLE device and third-party
visualization tools.

The solution kits contain the following Renesas Parts
e HS3001 - relative humidity and ambient temperature sensor
e |SL9301 - Li-lon Battery Charger
e |SL9122A - Ultra-Low 1Q Buck/Boost Regulator
e |SL9111A — High Efficiency Synchronous Boost Converter
e SLG59H1401C — GreenFET Load Switch for OR’ing Power MUX
e SLG59M1557V — GreenFET Single P-Channel Load Switch
e |SL90727 — Digitally Controlled Potentiometer
e DA16600MOD - Ultra-Low Power Wi-Fi + Bluetooth® Low Energy Combo Module

2. Purpose of this document

This Quick Start Guide walks you through the best out-of-the-box experience and provides a step-by-step
guide on how to use this solution Kit.
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https://www.renesas.com/us/en/products/sensor-products/humidity-sensors/hs3001-high-performance-relative-humidity-and-temperature-sensor
https://www.renesas.com/us/en/products/power-power-management/battery-management/single-cell-battery-charging/isl9301-high-input-voltage-charger-power-path-management
https://www.renesas.com/in/en/products/power-power-management/dc-dc-converters/step-upstep-down-buck-boost/buck-boost-regulators-integrated-fets/isl9122a-ultra-low-iq-buck-boost-regulator-bypass
https://www.renesas.com/in/en/products/power-power-management/dc-dc-converters/step-boost/boost-regulators-integrated-fets/isl9111a-low-input-voltage-high-efficiency-synchronous-boost-converter-1a-switch
https://www.renesas.com/in/en/products/power-power-management/power-supply-support/load-switches/slg59h1401c-high-voltage-greenfet-load-switch
https://www.renesas.com/in/en/products/power-power-management/power-supply-support/hot-swap-ideal-diodeoring-fet-controllers/load-switches/slg59m1557v-greenfet-single-p-channel-load-switch
https://www.renesas.com/in/en/products/analog-products/data-converters/digital-controlled-potentiometers-dcp/isl90727-single-volatile-128-tap-digitally-controlled-potentiometer-xdcp
https://www.renesas.com/in/en/products/interface-connectivity/wireless-communications/wi-fi/low-power-wi-fi/da16600mod-ultra-low-power-wi-fi-bluetooth-low-energy-combo-modules-battery-powered-iot-devices
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3. Running the Out-of-Box demo

1. Download the Smartphone App “Dialog WiFi Provisioning” from either Google Play (in case of
Android phone or tablet) or Apple App Store (for iPhone / iPad) and install it.

GETITON #  Download on the

Google Play & App Store

2. Unpack the package and take out the board (Figure 1)
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Figure 1: Top and back view of EU153-1 board
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https://play.google.com/store/apps/details?id=com.renesas.bluetoothlepuck
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3. Please check the main connectors that are shown in Figure 2

USB only for Charging ater Leakage Sensor
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Figure 2: PCB Top View with the default jumper configuration.

4. Connect battery and water leakage sensor wire as it is shown in Figure 3

Figure 3. Battery and Water Leakage Senosr connection

5. Move the Power Supply Switch to ON Position (Figure 2)

6. Verify the board status through the LEDs Status (Table 1). Please note when device is in DPM mode
only LED3 can be on.
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Led Coding
LED LED Status Information
LED1 ON Not connected to WiFi Access point
Blinking Connected to AP but no communication with MQTT broker
Blinking When DPM is off after short SW3 button press starts blinking
LED2 Blink Indicates wifi communication.
LED3 On/off Controller remotely via MQTT
LED4 On/OFF DC/DC Boost error indication when ON.
LED5S ON/OFF It is on when external power supply is connected (i.e. USB)
LEDG6 ON/OFF Charging status indication. On - charging

Table 1: Leds Coding Table

7. If the battery is fully discharged or the charge is low, connect the solution kit to a USB cable The
green LED (LEDS5) will come up to indicate external power supply and battery charge status will be
shown on yellow LED (LEDG6). When charging is complete LEDS is off.

8. As soon as the DA16600MOD Bluetooth® communication starts, open Dialog WiFi Provisioning App
to setup the device.

GETITON / Download on the
’“ Google Play & App Store

Figure 4. WiFi Provisioning app in Google Play and App Store

9. When the app starts, follow the procedure shown in Figure 5:
e Click on Start DA16600 based button
e Click Start
e Select EU153-1 device
e Scan WiFi Network
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https://play.google.com/store/apps/details?id=com.diasemi.wifi&hl=en&gl=US
https://apps.apple.com/us/app/dialog-wifiprovisioning/id1556014143
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== Wi-Fi Provisioning Tool «  DA16600 Provisioning «  Bluetooth® Device Scan «  EU153-1-EAF2
Provisioning with Bluetooth® Low Energy is a Device address: 48:23:35:A1:48:1E
Start DA16200-based methad that will configure your DA16600 device Start BLE scan
via an attached DA16600 Bluetooth® Low State: Connected [l

Energy radio. Once connected, router information
will be sent to specialized Bluetooth® Low
Start DA® 2600-based Energy characteristics and the DA16600 device PR
will connect/confirm the configured network Mesh Device .52 dBm.d
parameters, F0-3E97:93:76:D6 Custom command
| EU153-1-EAF2 |
48233541 48:1E ot
| + Please check if the SDK version is |
2.3.3.2 or higher. Unknown Device
00:32. B2 E6E1:BC ST
~ Connect to DA16600 device
o i MyCcoz y
Configure Wi-Fi parameters C2-90.D8:26:20.98 70 dBm.a
~ Provision/Confirm
Unknown Device 3 dama
~" Command 3VEZ31:69:1DAC o
\
|
I O < [ < I O < Il Q <

Figure 5: Search for the device using BLE.

10. Next steps are shown in Figure 6:
e Select access point you want to connect,
e Enter credentials,
e Click Connect to selected access point button.

e If the procedure was successful, you will be informed about it in the next pop up screen.t

+ EU153-1-EAF2 + EU153-1-EAF2

Device address: 4B:23:35A148:1E Dewvice address: 48 23:35A1481E

State: Connecte

Disco C
Scan WHF network Hidden W WOk,

Slate: Connected

Scan Wi network. Hidden Wi-Fi netwark

Custom command

Custom command
Reset the device

Buccess
E - + Connecl o customer server
. Raw command: Success
{ * Customer Server URL
“dialogemd™: network_infia”, www.google.com
“ping_oddr”. "8.8.8.8°, * Customer Server IP
“svr_addr *152.168.0.1°, 142.250.185.68
*svi_port™ 10195,

Enter the passphrase

Reset the device Network check result

+ Get IP address from DNS

“customer_svr_url™ “www.google.com’

{
“dialogcmd” “select_ap’,
“EEID" Test’,
“security_typa™: 3,
“password’: “TestPass”,
“isHidden’™ 0

1

mn 0

Figure 6. WiFi Provisioning
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11. When the device is connected to the WiFi you can setup MQTT broker address and client

parameters. This is done by cpying and pasting custom command in json format. Detailed print
screens are in Figure 7.

MQTT broker and client parameters in json format”

{
"dialog_cmd":"mqtt_cfg",
"broker_ip":"52.54.110.50",
"port":1883,
"user":"mqtt_user",
"password":"mqtt_password",
"ping_period":30

}

Note. The custom command should be copied as one row:
{"dialog _cmd":"mqtt_cfg", "broker_ip":"52.54.110.50", "port":1883, "user": "mqtt_user

.
non

, "password":"mqtt_password”, "ping_period":30}

Device address: 4823 35A1481E Device address: 46:23:35:A1:461E

State: Connected LE IRl DISCONNECT
e e m

Scan Wi-Fi network Hidden WiHFI network

Custom command

Reset the device

Reset the device

Command:

{"dialog_cmd":"'mqtt_cfg", "broker_i

—_—

Figure 7. MQTT broker and client parameters

MQTT broker is accepted only as IP address.

Any MQTT broker/ can be used. As an example, it was tested with Adafruit io service. Detailed info
how to set it up
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4. Setting up Adafruit 10

Adafruit is offering free full featured MQTT broker and dashboard with limited number of devices and data
feeds. As it is one of the easiest tools to start with, we have chosen it as tool to visualize data that EU153-1
is providing.

1. If you already have an Adafruit account you can use it and if not you have to set up.
2. MQTT borker/server credentials can be found by clicking on key in yellow background as it is shown
in Figure 8. Active Key is password.

v = B8 & YOUR ADAFRUIT 1O KEY

‘Your Adafruit 1O Key should be kept in a safe place and treated with
the same care as your Adafruit username and password. People who

hav

. Reference Gerber V... EJp FAE Summit Oct'22...

wccess o your Adafrut 10 Key can view all of your data, create

- o new feeds for your account, and mampulate your active feeds.

Hi, Water Leakage | Account »
If you need to regenerate a new Adalruil 10 Key, all of your exi

programs and scnpls will need Lo be manually changed o the new key.
. © New Device
Actions Power-Ups k‘ - Username

§ Active Key
ate updates, please see this post on our forums to a
Hide & 5 e
Arduing
@ Help
#tdefine TO_USERNAME "EU153"
(Q ) #define TO_KEY "aio_u0Zw79ydlujsnuyvelwPvufktgbe™
Linux Shell
[+ X -] export TO_USERNAME="EU153"
export I0_KEY="aio_u0Zw79ydhWujSNuyvciwPvufKtgbe™
Last value Recorded Scripting
. ADAFRUIT_IO_USERNAME = "EU153"
11 minutes ago o ADAFRUTT _TO_KEY = “aio_uOZw79ydWujSNUyVelwpvufKtgbe”

Figure 8. Adafruit 10 MQTT broker username and password

3. If you have successfully logged in to io.adafruit.com you will have only one Welcome feed. You can
delete it.
When device updates the topics your Feeds should look like Figure 9. If you don’t want to wait until it
is automatically updated you can press button SW2 on EU153-1 board.

Fruit Devices Dashboards Actions Power-Ups o

EU153 / Feeds
@ )

Default o0
Feed Name Key Last value Recorded

[J welcome Feed welcome-feed 26 minutes ago a8
O battery battery 4215 15 minutes ago a
O humidity humidity 50.8 15 minutes ago a8
O temperature temperature 276 15 minutes ago a8
O wisADCValue wlsadcvalue 4 15 minutes ago a8

Figure 9. Newly updated topics/ Feeds
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4. To control LED3 on the board you have to create new “userneme/LED3” feed manually (Figure 10):
a. Press New Feed
b. Enter the Name for the new feed
c. Press Create

EU153 / Feeds
© N% Feed © New Group Create a new Feed
N
Default ame
LED3
Feed Name Key Maximum length: 128 characters. Used: 4
Description
J Welcome Feed welcome-feed
O battery battery

O humidity humidity @

Figure 10. Create LED3 Feed

5. Create new Dashboard that would look like

EU153 / Dashboards / EU153 dashboard

. Humidity Temperature

E 27.60
7 \ 2758

N =N
.
\ e
N\ /
-

& o y &

Figure 11. EU153 Dashboard

6. LED3 Value will be controlled using LED3 radio switch on the dashboard.
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5. Software License and Disclaimers
Please note that the Renesas Software License agreement and disclaimers apply.

For more details please see here:
https://www.renesas.com/eu/en/document/oth/disclaimer002?language=en
and check out Section “General precautions...” at the end of this document.

6. References

[1] Renesas Electronics, "EU153-1 - Hardware User's Guide" — r30an0416ed0101-eul53-1-hw-
usermanual.pdf.

[2] Renesas Electronics, "EU153-1 - Software User's Guide" - r30an0417ed0101-eu153-1-sw-
usermanual.pdf.
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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 I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or 1/0
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 LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

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

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

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(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 Vi. (Max.) and V4 (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.

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 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.
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.

10. Itis 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.

11. This document shall not be reprinted, 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.

(Notel) “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.

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.

(Rev.4.0-1 November 2017)

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/.

© 2019 Renesas Electronics Corporation. All rights reserved.
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