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EU045 Hardware User's Guide

1. Overview
This is Renesas EU045 Air Quality Sensor solution Kit.

It demonstrates Air Quality and further environmental sensors to allow quick evaluation of Renesas ZMOD gas
sensors, relative humidity / temperature and ambient light sensors!. Its Bluetooth® 5.0 communication allows
nice and easy visualization of data on a contemporary GUI running on a Smartphone or Tablet, and it comes
along with Li-lon battery, charger and Qi standard wireless power transfer.

The EU045 evaluation kit is available in three variants, basically differing in the assembled air quality sensor:

Kit Name / Order Code Description Gas Sensor Color
Y-EU045-BLUEPUCK / | Indoor Air Quality ZMOD4410 Blue
EU045-1AQEV1Z

Y-EU045-GREENPUCK / | Outdoor Air Quality Sensor ZMODA4510 Green
EU045-0AQEV1Z

Y-EUO045-YELLOWPUCK / | Refrigerator Air Quality Sensor ZMODA4450 Yellow
EUO45-RQAEV1Z

1 Only first lot of EU045
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2. Purpose of this document

This Hardware user manual provides you in-depth details on the hardware of this solution kit.

2.1 EUO045 Solution Kit Features
e Sensors

One of the followings, depending on the EU045 kit variant:

- Indoor air quality sensor (BLUE variant) [-20°C to +40°C]
- Outdoor air quality sensor (GREEN variant) [-20°C to +40°C]
- Refrigeration air quality (YELLOW variant) [ 0°Cto +25°C]
plus

- Temperature and humidity sensor
- Ambient light sensor (fitted in lots with S/N: A20* and A21* only)
o Connectivity
Bluetooth® 5.0 LE with fallback option to BLE 4.1 (for older smartphones)

= Operating frequency range: 2402+2480 MHz
= Power level: +4 dBm
- Qi standard wireless charging of integrated Li-lon battery
- Micro USB connector for wired charging of Li-lon battery (5 V /400 mA)
= port also connected to the RA4W1 wireless MCU
- Debug/programming connector with JTAG SWD Interface for the RA4W1 MCU.
- Debug/programming connector with E1 Interface for the RL78 MCU (adapter required).

- 2x 3.3V UART trace ports : one connected to the RA4W1 and another one connected to the RL78
(for details see SW user manual [1]).

e Push buttons
- 1x general-purpose button connected to RA4W1
- 1x RA4W1 MCU reset button

e 1xRGBLED

e 1x ON/OFF switch

e 350mAh 3.7V rechargeable Li-lon battery

o [|P64

2.2 Features of integrated Renesas components
The EUO045 solution kit features
e Sensors
- HS3001 - high performance relative humidity and temperature sensor
- 1SL29020 - ambient light sensor (fitted in lots with S/N: A20* and A21* only)
one of the followings gas sensors, depending on the EU045 kit variant:
- ZMOD4410 - gas sensor module for TVOC and indoor air quality sensor (BLUE variant)

- ZMODA4510 - gas sensor module for outdoor air quality sensor (GREEN variant)
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- ZMODA4450 - gas sensor module for refrigeration air quality (YELLOW variant)
¢ Renesas Qi Standard Wireless Power Receiver P9222-R
¢ Renesas Li-lon Charger with power path management ISL9301
e Renesas Ultra-Low Iq DCDC Buck/Boost regulator ISL9122A
e Renesas RA4W1 Microcontroller for Bluetooth® 5.0 LE communication
- 48 MHz Arm® Cortex-M4 core
- 512 kB code flash +8 KB data flash + 96 kB SRAM
- integrated Bluetooth® LE 5 peripheral
- 56-pin QFN package

e Renesas RL78/G13 Microcontroller for sensor data evaluation, using Al algorithms
- 32 MHz Renesas Low Power CISC architecture
- 64 KB code flash + 4 kB data flash + 4 kB SRAM
- 32-pin NWQFN package

2.3 1SL29020 - IMPORTANT NOTE

After a first EU045 production lot, the ISL29020 will not be fitted anymore because this part is in not recommend
for new design. While releasing a major firmware upgrade with ULP modem, this has been respected. Users
must pay attention on which firmware version is loaded and running on their boards. By default, users receive
only working combinations.

In the upgrade, the ZMOD libraries have been updated introducing the support for Ultra Low Power (ULP)
mode. Moreover, an autodetection of the presence of light sensor (ISL29020) has been implemented in order
to be able to run hardware with / without light sensor being not assembled.

In this document, firmware version “A” and version “B” will be used to distinguish the initial from the upgraded
releases, as indicated in Table 1.

Firmware Versions Boards Compatibility
ISL29020
. ISL29020 .
Version RL78 RAAW1 light sensor light sensor Notes
. NOT
fitted
assembled
A <0.2.0 <0.4.0 OK Pre-upgrade versions
Upgraded versions
S S e Updated ZMOD4410 libraries
B |=2020] 2040 oI ol « Updated ZMOD4510 libraries
o Autodetect 1ISL29020
Table 1: Firmware versions differences.
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2.4 Components layout
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Figure 1: EU045 board top side.
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Figure 2: EU045 board bottom side.
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2.5 Mechanical positioning in the case

Figure 4 shows the PCB orientation in the case of a green variant. The two holes of the cover must be aligned
with the D7 multicolor LED and with the light sensor ISL29020 as shown below.

Figure 4: Top view of the case with and without the top cover.
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Figure 3: Coil and battery positioning.

The Li-lon battery is placed just under the PCB while the charger coil is on the bottom of the case, with the
black support upwards.
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2.6 Default Jumper Settings

Jumper | Section Default state | Function
J3 Power supply CLOSED Provide the +3.3 V main power supply to the RA4W1.
) Disable parameters loading of the P9222-R from external
J5 Wireless charger OPEN EEPROM.
J10 Wireless charger OPEN Disable the write access to the external EEPROM U9.

@ el@E]z| I8

—
RRR

[@ e aals

Y_AirQuality_BT1

:
i
i

Figure 5: Default jumper settings, red boxes indicate a closed jumper.
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3. EU045 solution kit Components
Figure 6 shows the EU045 block diagram.

P9222R 5V ISL9301 3.5:4.5V ISL9122A |33V
QiRx Li-lon Charger Buck/Boost

wl PowerMgmt

Serial

Debug /
EEPROM l -5 h ; ing 4
(E1)

oA I12C-scCi9
Air Quality
Sensor 12C
= ZMOD4xx0 12C=0x3x
25)A,
Humidity
Sensor 12¢ q

HS300x 12c=0x44

Light
Sensor
1SL29020 12c=0x45

12C

Figure 6: Block diagram. Light Sensor not fitted in all board lots.

The RL78 MCU is connected to the sensors via 12C bus with master role, and, at the same time, provides
information to the RA4W1 by means of another [2C bus, this time acting as 12C slave.
The RA4W1 reads the sensors’ data from the RL78 and makes them available through Bluetooth® LE air
interface.

A direct connection between the sensors 12C bus and the RA4W1 is also available on the EU045 solution kKit,
but is currently not used by the firmware. It could be useful in case the user wants to bypass / skip use of the
RL78/G13 for his final application.

Each MCU has a dedicated serial trace port (UART) which can be used to print debug information and visualize
those by means of standard terminal program and UART2USB cable.

The EU045 solution kit user interface includes two buttons, SW2 (RA4W1 Reset) + SW3, and an RGB LED.

It should be noted that the circuit section highlighted by the yellow box represents an “MCU-plus-sensors”
sub-module, which could be used “as-is” as a building block for different applications. It can be electrically
and/or even mechanically detached from the rest of the solution kit to use separately. Further sub-module
details are described in the following sections.

Serial
Trace

UART-SCIM

Debug /
Programming
(SWD-JLink)
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3.1 Power Supply
The EU045 solution kit features a 350 mAh rechargeable Li-lon battery, which can be charged using either
e integrated Qi-standard wireless charging receiver, i.e. using any legacy Qi pod as transmitter

e USB device port

The ISL9301 battery charger has been configured to perform the following charging profile:

Parameter Value Function
Irer 389 mA Charging current level.
Imin 31.5mA End Of Charge (EOC) current threshold. CHG pin will toggle.
trimeouT 15h Total charging period, after this period the charger is terminated.

The ISL9122A DC/DC buck-boost regulator is connected to the output of the battery charger to generate the
3.3 V main power supply with ultra-low quiescent current. Buck/Boost function is needed to allow battery
voltages above and below 3.3V, i.e. to get everything out of the battery with best efficiency.

The RL78 MCU and the sensors are directly connected to the 3V3_BUS power rail, the RA4WL1 is instead
supplied through J3 allowing to measure its power consumption.

The power supply chain is depicted in Figure 7.

USsB
DEVICE S
| IsLe3o1 . ISL9122A L
DC/DC
Battery Charger —(O— BUCK-BOOST
P9222-R 3V3 BUS R _MCU R RF
Wireless 12C

Power Transfer EEPROM

Jo

Figure 7. Power supply block diagram.

An external EEPROM is connected to the P9222-R Wireless Power Transfer allowing optional fine-tuning of
the internal P9222-R parameters, e.g. foreign object detection. This can be performed by loading device-
specific parameters on the EEPROM (using the 12C bus available on J9) and enabling their usage closing the
J5 jumper.

However, in default setup of EU045 solution kit this EEPROM is not needed and thus not used.

R30AN0366ED0200 Rev.2.00 Page 9 of 29
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3.2 Sensors module

The sensors section of the EU045 solution kit has been designed to be detached and used stand-alone in
other systems. Several OR resistors have been used to connect this module to the rest of the EU045 solution
kit. By removing those, the user can electrically detach the MCU+sensor module from the battery and the
Bluetooth sections. This sensor module can also be mechanically cut out, if needed.

Figure 8 and Figure 9 show module top and bottom views.

Figure 8: Sensors module Top view.

Figure 9: Sensors module Bottom view.
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3.2.1 Pinout
Pin | PAD Function
1 PD4 RESET
2 PD3 P137/INTPO
3 PD1 VDD (RL78 only) — To be connected to a 3.3 V source
4 PD2 GND
5 PD24 | P60/SCLAO — IICAO: 12C bus (slave module interface)
6 PD6 P61/SDAAQ — IICAO: 12C bus (slave module interface)
7 PD7 P62
8 PD8 P31
9 PD9 P30/SCL11 - IIC11: I12C bus (sensors)
10 PD10 | P50/SDA11 - IIC11: 12C bus (sensors)
11 PD11 | P51
12 PD12 | VDD (sensors only) — To be connected to a 3.3 V source
13 PD13 | GND
14 PD14 | P14/RXD2 — UART2: Uart serial trace
15 PD15 | P13/TXD2 — UART?2: Uart serial trace
16 PD16 | P23/ANI3
17 PD17 | P11/RXDO0 — UARTO: optional Uart
18 PD18 | P12/TXDO0 — UARTO: optional Uart
19 PD19 | P21/AVREFM
20 PD20 | P20/AVREFP
21 PD21 | PO1/ANI16
22 PD22 | POO/ANIL17
23 PD5 TOOLO — Debug/Programming interface

3.2.2 RL78/G13 MCU

The RL78/G13 MCU is part of the sensors submodule and oversees the sensor configuration, data reading,
sensor data evaluation using Al algorithms and data distribution.
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Figure 10: RL78/G13 MCU section.

This MCU can be programmed using the J7 connector (Figure 11). An adapter is required to use the standard

E1 connector, see chapter 7.

The TOOLO pin is also connected to an RA4AW1 UART port. This also allows the RL78 serial programming via

BLE wireless MCU, RA4W1, refer to [10] for more details.

VDD 3V3 BUS

- R 0
; .
RE->Host Progi o T 5
R43
1k
VDD 3V3 BUS
VDDfMiMCUl—ﬂW 0RO L L s
H RSTn &’\/\/‘ ORO ) [ é Host
H TOOLO ﬂz\/\/\ 0RO [ [ 3 Programming
4 Connector
| R46 VW LRy 61300311121
GND_M =
GND

Figure 11: RL78/G13 Debug/Program interface.
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A voltage divider, connected to PO1/ANI16, provides a reference used for battery level sensing implemented
on the RL78 MCU.

33
27k

¢—/BAL SNS R VBAT SNS

R47
47k

VAV

GN

o

Figure 12: Battery sensing.

3.2.2.1 Debug port
The UART2 module (available on J8, see Figure 13) is used for debugging purpose (3.3V level)

! 2
Host R72 0RO~ 11 p13 TXD2

CLI (Debug) R73 9RO i p14 RXD2
Connector

J8 _—

GND »<——" H P20 AVREFP

Figure 13: RL78/G13 Debug serial.

J8 Pin Function

1 RL78 serial TX
2 RL78 serial RX
3 GND

3.2.3 HS3001 - Temperature and Humidity Sensor
This sensor is connected to the [IC11 12C bus — address 0x44.
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VDD M SNS

VDD _M SNS

4k7

U3
L1l sc. vop
; SDA NC

r vC VSS
C8 HS3001
| 100n
1

GND_M

Figure 14: HS3001 section.

2

LR

P30/SCL11
P50/SDAIL

3.2.4 ISL29020 - Light Sensor
This sensor is connected to the [IC11 12C bus — address 0x45.

IMPORTANT NOTE: The ISL29020 is fitted in lots with S/N: A20* and A21* only.

VDD M SNS

0RO

VDD, 1SL.29020

us

PO SDALL £{spa  vop [ c12 c13
P30/SCLIL 21 SCL GND | 1000 lu
T 510007 > 3

VDD ISL29020 ;l A0 REXT B

r —

15129020 =
= e GND_M
GND_M .

ND

GNI

M

Figure 15: ISL29020 section.

3.2.5 ZMOD4xx0 - Gas Sensor Module
Depending on the EU045 solution kit’s variant, a different ZMOD sensor is integrated:

e EUO045 BLUE version: ZMOD4410 Indoor Air Quality — 12C address 0x32
e EU045 GREEN version: ZMOD4510 Outdoor Air Quality — I2C address 0x33
EU045 YELLOW version: ZMOD4450 Refrigeration Air Quality — 12C address 0x32

The gas sensor is connected to the [IC11 12C bus.
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VDD M SNS
<=
[
P23/ANI3
VDD ZMOD
2|Z o J— €9
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8#2 =
>zg GND M
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= =~ SDA NC =
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Z ==
ZMOD4xx0
VDD ZMOD
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Figure 16: ZMOD4xx0 section.

3.3 RA4W1

The Renesas RA4W1 MCU can be programmed using the 10-pin SWD connector J2, directly connected to
the MCU, Figure 17 by using Segger® J-Link.

VDD R _MCU
n

1 2 ] SWDIO

31O O T 7 T SWCiK

5 TOO0T

719073

1004+~ RrI7

" ool 10 R RSTn
a @it RO
GND

Figure 17: RA4AW1 Debug/Programming SWD connector

3.3.1 Debug Port
On J4 an UART interface (connected to SCI1) is used for debugging purpose (3.3V level). It can be enabled /
disabled in the Software, see SW User Guide.
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J4
/ / 52 --I
P213/TXD1/XTAL i Debug UART
| SCI1
o
‘ . 53
P212/RXDI/EXTAL

GND

Figure 18: RA4W1 Debug serial

J4 Pin | Function
1 RA4W1 serial TX
2 RA4W1 serial RX
3 GND

3.4 USB Device Port
The USB Device port J1 is directly connected to the RA4W1 MCU.

The +5 V coming from this USB port can be used to supply the EU045 solution kit and charge the lithium
battery. A diode avoids conflicts with the wireless power source.

VDD_R_MCU
VCC USB LDO |2
sl I FL1
Vec USB =5 USBON = 1 2 USBEN == R26 27R0
USB0O_DM ; 1 T—mr—=2=11' B —T% 51 - o-BrES R0 BLE USB DM
USB0_DP i ' = 4+ 3= £ ) AN BLE_USB_DP
c21 c22 cs6 | €57
2
VSS_USB 0 == == == DLPIISN201HL2L
\_100n ] [ 100n —Ill-GND |47p |47p
o - =
GND GND
D5
VDD_5V0_USB  DFLS130L-7
:Jl ------- CHG VIN
1 1 /
1l vBUS -~ !
! D 2 =25 BLE USB DM
: D+ = P BLE USB DP
H I waa
GND =
E D6
=T sk $ -
Shicld 22 -1
1
= 4 [[NN
GND Y
1 |[[NN
L [l
o RCLAMPOS82N
Figure 19: RA4W1 USB Device.
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3.5 LEDs and Buttons
A RGB LEDs is connected to the RA4W1 MCU.

VDD_3V3_BUS
VBAT CHG CHGn
T > 1§ 1 Rss 300R
™ SANS
R
4 N 3 RSS A 330R_LR
B
6 H 5 RS?MDOR LB
D7
19-337C/RSBHGHC-A01/2T
VDD R MCU VDD TG
1}&? R38
10k
SW2
UL SW - R RSTn
B3U-1000P C59
°sw3 DNP
\, B3U-1000P
GND GND
GND

Figure 20: LEDs and buttons connections.

The three colors have different connections and purposes:

LED Color | Function

RED Connected to the pin P414 of the RA4W1. General purpose. See SW User
Manual for details.

BLUE Connected to the pin P404 of the RA4W1. General purpose. See SW User
Manual for details.

GREEN Connected to the CHG pin of the battery charger U7. When on indicates
that the battery is charging.

As shown in Figure 20, there are also two push buttons:
= SW2: used as a reset button for the RA4AW1
= SWa3: used as a general-purpose button, connected to P106 (KR06).
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4. Power Consumption

The RL78 and the RA4W1 firmware have been improved with the upgrade (see section 2.3), significantly
reducing the power consumption. The following information are related to the Version B only.

The current has been measured after the SW1 switch, excluding the wireless charger and the battery manager
ICs contributions, but including the ultra-low Iqg DCDC buck/boost converter.

In Figure 21 the current consumption of a EU045-IAQEV1Z kit (aka Blue-Puck), with the ZMOD4410 in normal
mode, is shown.

Figure 21: Typical current consumption of a Blue-puck board when the ZMOD is working in normal
mode. BLE Advertising 5 s, HS3001 Measure Delay 3 s, ISL29020 Delay 3 s.

When no tasks are running, the measured current is about 500 pA, the RA4WL1 is placed in Software Standby
and the RL78 in HALT mode. The 1-second large peaks are mainly due to the ZMOD4410 internal heater and
are repeated each 3 seconds. Instead, the short spikes are caused by:

e the BLE advertising (blue arrows)

e the other sensors sampling (red arrows)

e the communication between the two microcontrollers ( )
e the blinking LED D7 ( )
R30AN0366ED0200 Rev.2.00 Page 18 of 29
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Enabling the ULP mode of the ZMOD4410 in EU045-1AQ, the internal heater usage is drastically reduced. The
period of the large “house-type” peaks is about 90 seconds (vs. ~5sec in the standard mode), lowering the

Figure 22: Typical current consumption of a Blue-puck board when the ZMOD is working in ULP mode.
BLE Advertising 5 s, HS3001 Measure Delay 3 s, ISL29020 Delay 3 s. The ZMOD heater’s peaks have a
period of about 90 s.

average consumption as reported in Figure 22.

5. BOM
Manufacturer | Manufacturer P/N Description Froj. pc§/ Section
Reference unit
1 | Mitsubishi AMO3DP-STO1 Antenna 2.4 GHz Al 1 YES EU045
Materials
2 | Murata MM8030-2610RJ3 RF Connector Coaxial w/ Switch A2 1 YES EU045
3 | TDK WR303050-12F5-1D Wireless RX Coil A3 1 YES EU045
(alt. Wurth
760308102213)
4 | BAK YOBLP422339PACK Battery rechargeable 3V7 370mAh BAT1 1 YES EU045
5 |- 1206 10u 16V 10% Capacitor Polarized SMD c1 1 YES EU045
TAJB106KO16YNJ
6 |- 0402 DNP Capacitor Ceramic SMD C10, C11, C30, 7 NO EU045
C34, C59
7 |- 0402 1k 1/16W Resistor SMD €152, C16? 2 YES EU045
8 |- 0603 1u 16V 10% Capacitor Ceramic SMD C13 1 YES EU045
9 |- 0402 470n Capacitor Ceramic SMD C17 1 YES EU045
10 | - 0402 100n 50V Capacitor Ceramic SMD C18, C25, C26, 7 YES EU045
C27, C28, C29,
C61
11 |- 0201 100n 16V 20% Capacitor Ceramic SMD C2, C3, C20, C21, 7 YES EU045
GRMO033C71C104K C22,C23,C24
12 | - 0402 47n 50V Capacitor Ceramic SMD C31,C35 2 YES EU045
13 | - 0402 15n 25V Capacitor Ceramic SMD C32,C36 2 YES EU045
14 | - 0402 3n3 50V Capacitor Ceramic SMD C33 1 YES EU045
15 | - 0201 100n 25V Capacitor Ceramic SMD C37, C45, C60 3 YES EU045
16 | - 0402 4u7 16V Capacitor Ceramic SMD C38,C39 2 YES EU045
17 | - 0402 2u2 16V 10% Capacitor Ceramic SMD c4 1 YES EU045
GRM155R61C225K

2 C15 and C16 are replaced with resistors when the X1 is not populated, avoiding floating pins.
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18 | - 0603 DNP Capacitor Ceramic SMD c40 NO EU045
19 |- 0603 10u 25V Capacitor Ceramic SMD C41, C42 YES EU045
20 | - 0201 100n 50V Capacitor Ceramic SMD C43 YES EU045
21 |- 0402 1u0 16V Capacitor Ceramic SMD C44, C46 YES EU045
22 | - 0402 2u2 16V Capacitor Ceramic SMD Cc47 YES EU045
23 | - 1812 4u7 25V Capacitor Ceramic SMD Cc48 YES EU045
24 | - 0402 10n 50V Capacitor Ceramic SMD C49, C50, C52 YES EU045
25 | - 0201 4u7 6V3 20% Capacitor Ceramic SMD C5 YES EU045

GRMO035R60J475M
26 |- 1206 10u 6V3 ECS- Capacitor Ceramic SMD C51,C53 YES EU045
TOJY106R
27 | - 0805 10u 6V3 Capacitor Ceramic SMD C54, C55 YES EU045
28 | - 0402 47p 50V Capacitor Ceramic SMD C56, C57 YES EU045
29 |- 0402 1u Capacitor Ceramic SMD C58 YES EU045
30 |- 0402 470n 25V 10% Capacitor Ceramic SMD C6 YES EU045
GRT155R61E474K
31 |- 0402 0p5 Capacitor Ceramic SMD c7 YES EU045
GCM1555C1HR50BA16
32 |- 0402 100n 16V 10% Capacitor Ceramic SMD C8, C9, C12, C14, YES EU045
GCM155R71C104K C19, C62
33 |- 0402 0p2 Capacitor Ceramic SMD CF1 YES EU045
GJM1555C1HR20WB01
34 | Bourns DNP ( CDSOD323-T18C) TVS Diode CDSOD323-T18C D1, D2, D3 NO EU045
35 | Diodes Inc DFLS130L-7 DFLS130L - 1A SCHOTTKY Barrier D4, D5 YES EU045
Rectifier
36 | Semtech RCLAMPO0582N TVS Diodes USB D6 YES EU045
37 | Everlight 19-337C/RSBHGHC- LED RGB 0606 SMD D7 YES EU045
A01/2T
(alt. Everlight
EAST1616RGBAS )
38 | Murata DLP11SN201HL2L EMI Filter DLP11SN_L2L Series 200 FL1 YES EU045
at 100MHz 110mA 5V
39 | Wurth 614105150721 USB 2.0 Mini Type B, Receptacle, J1 YES EU045
Vertical, THT
40 | Wurth 62101021021 WR-PHD 1.27 mm Dual SMT Pin 12 YES EU045
Header
41 | Wurth 62000211121 Conn Pin Header 2P0OS 2.00mm TH | J3,J5,J10 YES EU045
42 | Wurth 61300311121 Conn Pin Header 3P0OS 2.54mm TH | J4, 18, J9 YES EU045
43 | Molex 530480310 Conn 3P0OS 1.25mm TH J6 YES EU045
44 | Wurth 61300311121 Conn Pin Header 4POS 2.54mm TH 17 YES EU045
45 | Sullins Connector | SPNO2SYBN-RC JUMPER 2mm JMP1, IMP2, YES EU045
Solutions JMP3
46 | - 0402 2n4 Inductor SMD L1 YES EU045
LQW15AN2N4B00
47 | - 0402 6n2 Inductor SMD L2 YES EU045
LQW15AN6N2B00
48 | - 0402 1n8 Inductor SMD L3 YES EU045
LQW15AN1N8CO00
49 | - 0402 7n5 LQG15HS7N5J02 | Inductor SMD L4 YES EU045
50 | Wurth 0603 1u 74479262210 Inductor SMD L5 YES EU045
51 |- LED 0603 SMD Green LED 0603 SMD Green LED1 NO EU045
(DNP)
52 |- LED 0603 SMD Blue (DNP) | LED 0603 SMD Blue LED2 NO EU045
53 |- 0402 1n5 Inductor SMD LF1 YES EU045
LQG15HS1IN5S02
R30AN0366ED0200 Rev.2.00 Page 20 of 29
2021-12-22 RENESAS



EU045 Hardware User's Guide
54 |- 0402 ORO Resistor SMD LM1 1 YES EU045
55 | - 0201 10k 1/16W Resistor SMD R1, R18 2 YES EU045
56 |- 0402 DNP Resistor SMD R10 1 NO EU045
57 | - 0201 ORO Resistor SMD R11, R12 2 YES EU045
58 |- 0402 ORO 1/16W Resistor SMD R13, R27, R30, 11 YES EU045

R39, R40, R41,

R42, R63, R68,

R69, R76
59 |- 0402 DNP 1/16W Resistor SMD R17, R49, R51, 5 NO EU045

R58, R80
60 | - 0402 100k 1/16W Resistor SMD R19, R24 2 YES EU045
61 |- 0603 4k7 Resistor SMD R2, R5 2 YES EU045
62 |- 0402 10k 1/16W Resistor SMD R20, R22, R23, 7 YES EU045

R38, R77, R81,

R84
63 | - 0402 1M 1/16W Resistor SMD R21 1 YES EU045
64 | - 0402 270k 1/16W Resistor SMD R25 1 YES EU045
65 | - 0402 27R0 1/16W Resistor SMD R26, R35 2 YES EU045
66 | - 0402 100R 1/16W Resistor SMD R28 1 NO EU045
67 |- 0402 220R 1/16W Resistor SMD R29 1 NO EU045
68 | - 0603 ORO MICRO3EZPJO0OO Resistor SMD R3 1 YES EU045
69 |- 0805 ORO Resistor SMD R31, R34, R46, 18 YES EU045

R50, R55, R56,

R60, R61, R62,

R64, R65, R66,

R67, R70, R72,

R73, R74, R75
70 | - 0402 27k 1/16W Resistor SMD R33 1 YES EU045
71 | - 0402 15k0 1/16W Resistor SMD R36 1 YES EU045
72 |- 0402 30k0 1/16W Resistor SMD R37 1 YES EU045
73 | - 0402 ORO MCRO1MZPJOOO | Resistor SMD R4, R14, R15 3 YES EU045
74 | - 0402 1k Resistor SMD R43 1 YES EU045
75 | - 0402 47k 1/16W Resistor SMD R47 1 YES EU045
76 | - 0603 10k Resistor SMD R48 1 YES EU045
77 | - 0402 ORO 1/16W Resistor SMD R54, R71 2 NO EU045
78 | - 0805 DNP (ORO) Resistor SMD R57 1 NO EU045
79 | - 0402 DNP (100R) Resistor SMD R59 1 NO EU045
80 | - 0402 ORO Resistor SMD R6, R7, R32, R52, 5 YES EU045

R53
81 | - 0402 5k1 1/16W Resistor SMD R78, R79 2 YES EU045
82 |- 0603 499k Resistor SMD R8 1 YES EU045
83 | - 0402 DNP (10k) 1/16W Resistor SMD R82 1 NO EU045
84 | - 0402 330R 1/16W Resistor SMD R85 1 YES EU045
85 | - 0402 300R 1/16W Resistor SMD R86 1 YES EU045
86 | - 0402 120R 1/16W Resistor SMD R87 1 YES EU045
87 | - 0805 0RO Resistor SMD R88 1 YES EU045
88 | - 0402 4k7 1/16W Resistor SMD R9, R16 2 YES EU045
89 | Wurth 36103166S Shield cabinet SHL1 1 NO EU045
90 | Wurth 450301014042 EMC Switch Slide TH Mini SPDT SW1i 1 YES EU045
91 | Omron B3U-1000P EMC Switch Tactile SW2, SW3 2 YES EU045
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92 | Renesas R7FA4W1AD2CNG IC RF BLE RA4W1 Ul 1 YES EU045
93 | Renesas R5F100BEANA#UO IC MCU RL78/G13 u2 1 YES EU045
94 | Renesas HS3001 Sensor Humidity u3 1 YES EU045
95 | Renesas ZMOD4410AI1R Sensors Air Quality IAQ TVOC U4 - variant-1 1 YES EU045

(BLUE)
96 | Renesas ZMODA4510AI1R Sensors Air Quality OAQ U4 - variant-2 0 YES EU045
(GREEN)
97 | Renesas ZMOD4450AI1R Sensors Air Quality RefrigerationAQ | U4 - variant-3 0 YES EU045
(YELLOW)
98 | Renesas ISL29020IROZ-T7 Sensor Light us 1 NO EU045
(See section 2.3)
99 | Renesas P9222-RAZGI8 IC Wireless Power Receiver ueé 1 YES EU045
100 | Renesas ISL9301IRZ IC Battery Charger u7 1 YES EU045
101 | Renesas ISL9122AIRNZ-T Regulator Buck Boost 800mA us8 1 YES EU045
102 | Microchip 24AA128T-I/MNY IC MEM EEPROM 12C 128k u9 1 YES EU045
103 | - 0SC1612 Oscillator Crystal SMD 1.6x1.2mm X1 1 NO EU045
(e.g. NX1612SA series)
104 | Abracon ABS07-32.768KHZ-T Oscillator 32KHz 12.5pF X3 1 YES EU045
105 | Kyocera CX1612DB32000A0WPNC1 | Oscillator Crystal SMD 1.6x1.2mm X4 1 YES EU045
(alt. NDK NX1612SA-
32MHZ-EXSO0A-CS09166 )
106 | Mircovent MVS-03-FW-300 Membrane _ENC MB1 1 YES ENCLOSURE
107 | The O-Ring Store | N2.50X037 O-Ring 2.5mm X 37mm (NBR) Buna- | _ENC ORING 1 YES ENCLOSURE
LLC N 70 Duro Metric
108 | Dialight 515-1301-0250F LED PIPE _ENC PIPE1, 2 YES ENCLOSURE
PIPE2
109 | - - Screw M2.5 _ENC SCR1, 3 YES ENCLOSURE
SCR2, SCR3
110 Material UP4280 Enclosure _ENC 1 YES ENCLOSURE
RAL colours:
1018 (YELLOW)
6038 (GREEN)
5005 (BLUE)
111 | Wurth 661100128015 CABLE PRE-CRIMPED 2.54mm _PAD Cables 4 YES E1PAD
112 | Wurth 61301421821 Conn Socket Header SMD 14P0OS _PAD 11 1 YES E1PAD
(2x7) 2.54mm
113 | Wurth 61300411121 Conn Pin Header TH 4POS (1x4) _PAD J2 1 NO E1PAD
2.54mm
114 | Wurth 613004143121 Conn Socket Header TH Angled _PAD J3 1 NO E1PAD
(alt: 61300411821) 4POS (1x4) 2.54mm
( alt: Conn Socket Header TH 4POS
(1x4) 2.54mm )
115 - 0805 10k Resistor SMD _PAD R1 1 NO E1PAD
116 | - 0805 1k Resistor SMD _PAD R2 1 NO E1PAD
117 | Wurth 661004113322 Conn RCPT HSG 4POS 2.54mm _PAD TGT 1 YES E1PAD
connector
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EU045
6. Board Layout
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Figure 23: EU045 top side placement.
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7. RL78/G13 Programming Adapter

Figure 25: RL78/G13 Adapter

The adapter cable must be connected to the J7 connector on the EU045 board (Figure 26) and, on the other
side, to the Renesas E1 Programmer/Debugger cable.

Figure 26: Board connection

Figure 27 shows the schematic of the programming adapter which is required to connect the EU045 board to
a standard Renesas E1/E2 emulator.
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Refer to [11] for more information.
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Figure 27:
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RL78/G13 Adapter schematic.
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| Variants

1 613004143121 4-pin socket angled

| 61300411821 4-pin socket straight

i 661004113327 4-pin socket w/ cables
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8. Certifications
The EUO045 Air Quality Sensor Solution Kit complies with the laws and regulations described below.

8.1 Europe CE

Hereby, Renesas Electronics Europe GmbH, declares that the EU045 Air Quality Sensor Solution Kit
(Y-EU045-BLUEPUCK-1 / Y-EU045-GREENPUCK-1 / Y-EU045-YELLOWPUCK-1) is in compliance with the
essential requirements and other relevant provisions of Directive 2014/53/EU.
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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 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.
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 V. (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 LSl 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.

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.
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.

(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.

(Rev.4.0-1 November 2017)
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Overview

EUO45 is an Air Quality and Environmental Sensors Evaluation Kit.

Three device variants are available, depending on U4 assembled
component, i.e.:

- Y-EUO45-BLUEPUCK-1 -> U4 = ZMOD4410
- Y-EUO45-GREENPUCK-1 -> U4 = ZMOD4510
- Y-EUO45-YELLOWPUCK-1 -> U4 = ZMOD4450

Revision History

R1.0
- Project created and released for prototyping

R1.1
- Battery connector fixed
- On-board RL78 TOOLO pull-up added

- Battery charger status disconnected from RL78 (monitoring based on

charger VOUT)
- RGB LED w/ independent color introduced
- R24 changed from 270k to 100k
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	NetC40_1
	Pins
	C40-1
	C41-1
	C42-1
	C43-1
	U6-E1
	U6-E2
	U6-E3
	U6-E4
	U6-E5


	NetC61_1
	Pins
	C61-1
	R58-1
	R76-1
	R77-1
	R78-1
	R79-1
	U9-8


	NetJ1_4
	Pins
	J1-4


	NetJ6_2
	Pins
	J6-2


	NetL5_1
	Pins
	L5-1
	U8-1


	NetL5_2
	Pins
	L5-2
	U8-3


	NetLED1_1
	Pins
	LED1-1
	R28-1


	NetLED2_1
	Pins
	LED2-1
	R29-1


	NetR20_1
	Pins
	R20-1
	TP12-1


	NetR20_2
	Pins
	R20-2
	TP11-1
	U6-F3


	NetR23_1
	Pins
	R23-1
	U7-8


	NetR24_1
	Pins
	R24-1
	U7-7


	NetR25_1
	Pins
	R25-1
	U7-5


	NetR27_2
	Pins
	R27-2
	U7-9


	NetR30_1
	Pins
	R30-1
	U8-5


	NetR39_1
	Pins
	R39-1
	TP17-1
	U8-6


	NetR40_1
	Pins
	R40-1
	TP18-1
	U8-7


	NetR80_2
	Pins
	R80-2
	TP2-1
	U6-B4

	Ports
	NetR80_2


	NetR81_2
	Pins
	R81-2
	TP14-1
	U6-C3


	NetR88_2
	Pins
	R88-2
	SW1-3


	NetSW1_2
	Pins
	SW1-2


	NetTP15_1
	Pins
	TP15-1
	U6-B2


	OD2
	Pins
	TP8-1
	U6-A2

	NetLabels
	OD2


	PDET_RC
	Pins
	C47-1
	R21-1
	TP13-1
	U6-G3

	NetLabels
	PDET_RC


	PPRn
	Pins
	LED1-2
	U7-3

	NetLabels
	PPRn
	PPRn


	SCL4
	Pins
	R40-2
	R71-2

	NetLabels
	SCL4
	SCL4

	Ports
	SCL4


	SCL_OD0
	Pins
	J9-1
	R71-1
	R78-2
	U6-A3
	U9-6

	NetLabels
	SCL_OD0
	SCL_OD0
	SCL_OD0


	SDA4
	Pins
	R39-2
	R54-2

	NetLabels
	SDA4
	SDA4

	Ports
	SDA4


	SDA_OD1
	Pins
	J9-2
	R54-1
	R79-2
	U6-A4
	U9-5

	NetLabels
	SDA_OD1
	SDA_OD1
	SDA_OD1


	USB_C_N
	Pins
	D6-2
	D6-5
	J1-2

	NetLabels
	USB_C_N

	Ports
	USB_C_N


	USB_C_P
	Pins
	D6-3
	D6-4
	J1-3

	NetLabels
	USB_C_P

	Ports
	USB_C_P


	VBAT
	Pins
	C52-2
	C53-2
	J6-3
	R27-1
	R28-2
	R29-2
	TP19-1
	U7-2

	NetLabels
	VBAT
	VBAT
	VBAT


	VDD_3V3_BUS
	Pins
	C55-2
	TP20-1
	U8-4


	VDD_5V0_USB
	Pins
	D5-1
	D6-6
	J1-1


	WPR_ENn
	Pins
	R19-2
	TP1-1
	U6-C4

	NetLabels
	WPR_ENn


	WPR_VOUT
	Pins
	C37-1
	C38-1
	C39-1
	D4-1
	TP3-1
	U6-D1
	U6-D2
	U6-D3
	U6-D4
	U6-D5

	NetLabels
	WPR_VOUT



	Ports
	BLE_USB_DM
	BLE_USB_DP
	CHG_CHGn
	R_SCL4_RXD4
	R_SDA4_TXD4
	WPR_INTn
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	Pins
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	Pins
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	Pins
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	Ports
	NetR26_1


	NetR35_1
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	Pins
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	Pins
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	Pins
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	Pins
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	U1-34
	X4-1
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	Pins
	R84-2
	SW3-2
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	NetLabels
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	Pins
	FL1-1
	U1-3

	NetLabels
	USB0_N
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	Pins
	FL1-4
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	NetLabels
	USB0_P
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	Pins
	C57-1
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	R26-2

	NetLabels
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	Pins
	C56-1
	FL1-3
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	NetLabels
	USB_F_P
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	Pins
	C58-1
	R36-2
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	U1-1
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	D7-2
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	D7-6
	J3-2
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	U1-47
	U1-54


	VDD_R_RF
	Pins
	C4-2
	C14-2
	C62-2
	R52-1
	U1-39
	U1-42
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	R_P204
	R_SCI0_RXD
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	Pins
	C17-2
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	Pins
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	Pins
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	Pins
	U3-5
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	Pins
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	Pins
	U4-8
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	Pins
	PD22-1
	U2-31

	NetLabels
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	Pins
	PD21-1
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	Pins
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	Pins
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	Pins
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	Pins
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	Pins
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	Pins
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