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1. Overview

The Y-Multisensorboard_1 is a kit for the Renesas RA2A1 Microcontroller that also enables a quick
evaluation of several Renesas sensors.

Renesas RA2A1 Microcontroller

R7FA2A1AB3CFM

64-pin LQFP package

48 MHz Arm® Cortex-M23 core
32 KB SRAM

256 KB code flash memory

8 KB data flash memory

Sensors

FS2012 - Flow Sensor (not included in the kit)

HS3001 - Temperature and Humidity Sensor

ISL29033 - Ambient Light Sensor

ISL29501 - Time of Flight Sensor

0OB1203 - Digital RGB / Ambient Light, Proximity and Photoplethysmography Sensor
ZMOD4410 - Gas Sensor Module for TVOC and Indoor Air Quality Sensor
ZMODA4510 - Gas Sensor Module for Outdoor Air Quality sensor

Connectivity

A Device USB port for the Main MCU

A Debug USB port connected to a SEGGER J-Link® On-Board interface, loaded on a Renesas
S124 MCU, for debugging and programming of the RA2A1 MCU. A 10-pin JTAG/SWD interface
is also provided for connecting optional external debuggers and programmers, disconnecting the
On-Board J-Link.

Two PMOD connectors: host and peripheral
Arduino connectors for access to power and signals of the Main MCU
ASi5 interface

2x Analog connectors

e Push buttons

General-purpose button
RA2A1 MCU reset

e 8x General-purpose LEDs

e 8x General-purpose dip-switches

e Different selectable power supply sources:

USB Device

USB J-Link

PMOD Peripheral connector

Arduino connector (VIN or 5V or 3.3V)

ASi5 connector
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1.1 Components layout

RENESAY @
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¥Y=-Hultisensorb  ard_l
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ZMOD4410

Dip-switches

IO Expander

Analog
connector

ASi5 =
connector

LEDs = |

USB Device USB Debug
port port

Buttons

Figure 1: Top side

FS2012 (not included)

HS3001

~ PMOD connectors

ZMODA4510

ISL29033

Arduino connector

RA2A1 MCU
S124 J-Link MCU
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ISL29501

IO Expander

Figure 2: Bottom side

1.2 Default Jumper Settings

Jumper | Board section | Default state | Function

J9 Power supply CLOSED Use the internal DC/DC buck as +3.3 V main power supply source.
J10 HS3001 CLOSED Connect the I12C SCL bus.

J11 HS3001 CLOSED Connect the 12C SDA bus.

J12 HS3001 CLOSED Provides power supply to the HS3001.

R30AN0362ED0100 Rev.01.0000
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J13 FS2010 CLOSED Provides power supply to the FS2012 connector.

J14 ZMOD4410 CLOSED Provides power supply to the ZMOD4410.

J15 ZMOD4410 CLOSED Connect the 12C SCL bus.

J16 ZMOD4410 CLOSED Connect the 12C SDA bus.

Ji7 ZMOD4510 CLOSED Provides power supply to the ZMOD4510.

J18 ZMODA4510 CLOSED Connect the 12C SCL bus.

J19 ZMODA4510 CLOSED Connect the 12C SDA bus.

J20 1ISL29033 CLOSED Connect the 12C SDA bus.

J21 ISL29033 CLOSED Connect the 12C SCL bus.

J22 ISL29033 CLOSED Provides power supply to the 1ISL29033.

J23 ISL29501 CLOSED Connect the 12C SCL bus.

J24 1ISL29501 CLOSED Connect the 12C SDA bus.

J25 1ISL29501 CLOSED Provides power supply to the ISL29501.

126 Power supply OPEN ;Jussptlgigjr.ge\l/ of the Arduino connector as +3.3 V main power
J27 Power supply CLOSED Use the internal DC/DC boost as +5 V main power supply source.
128 Power supply OPEN lsJus:ptl?/es;gr(\:/ec.)f the Arduino connector as DC/DC buck power
129 Power supply OPEN ;J;uerct:ré(.e +5 V of the Arduino connector as +5 V main power supply
J30 RA2A1 MCU CLOSED Provides power supply to the RA2A1 MCU.

J31 J-Link OnBoard CLOSED Provides power supply to the S124 MCU.

J32 RA2A1 MCU CLOSED 1-2 | Select the Boot mode of the RA2AL1 (default Single-chip)

J34 0B1203 CLOSED Provides power supply to logic part of the OB1203.

J35 0B1203 CLOSED 1-2 | Provides power supply to internal LEDs of the OB1203.

J36 0B1203 CLOSED Connect the 12C SCL bus.

J37 0OB1203 CLOSED Connect the 12C SDA bus.

J38 RA2A1 MCU CLOSED Connect J-Link programmer to the RA2A1 reset pin.

J42 PMOD host CLOSED 2-3 | Select the PMOD host power supply output (default +3.3 V).
Ja4 PMOD perip. CLOSED 1-2 | Select the PMOD peripheral power supply input (default +5 V).
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2. Power Supply

The Multisensorboard has been designed in order to support different power sources. It can be powered
from:

e the USB Device port

e the USB J-Link port

e the PMOD Peripheral connector (+3.3 V or +5 V)
e the Arduino connector (VIN or 5V or 3.3V)

e the ASI5 connector

Moreover, the board can be used as slave (taking power supply) or as master (providing power supply)
through the PMODs and the Arduino connectors.

When used as master, the power supply provided to the PMOD host port can be configured to be +3.3 V or
+5 V.

Lastly, the external power supply coming from the PMOD peripheral port, the Arduino or the ASi5
connectors, can be directly used as main power source of the +3.3 V or +5 V buses, excluding the internal
DC/DC converters.

Because of this flexibility, care must be used when changing the default configuration for selecting different
power supplies configurations.

In Figure 3 the power supply chain is shown, together with the different configurations available.

PMOD
PERIP.
SUPPLY
PMOD

5V
usB USB ARDUL @ J4%£ B} . Sll-ljgg'LI'Y
DEBUG DEVICE VIN ﬁ

¥YY.

RSB as MASTER
= Supply to PMOD master: J9, J27, J42
= Supply to Arduino connector: J9, J27, J26, J29

ARDULI.

3]
J42

DC/DC DC/DC
BUCK BOOST

RSB as SLAVE

= Supply from PMOD slave:
= 3.3V =J44(2-3), J26, J42, J27, J29
= 5V =J44(1-2), J9, J26, J42, J27, J29 3V3_BUS

= Supply from Arduino connector: ﬁ @
= 3.3V =J26,J42, J27

« 5V (optl) = J28, J9, J42, J27 h
= 5V (opt2) = J28, J9, J42, J29 ASi5 Connector

= J33
= 3.3V+5V=J26J42, J29
= VIN =J9, J26, J42, J27, J29 @ POWER INPUT

= Supply from ASi5 connector:
= 3.3V+5V=J26,J42, J29 @ POWER OUTPUT

Figure 3: Power supply block diagram.
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3. Board Components

In Figure 4 the block diagram of the Multisensorboard is shown.

from SPI-SPIO ASi5 Dip-switches
Connector
Analog 10 Exp. 10 Exp.
Buttons Connectors u13 u14
| | LEDs
DUS-B ZMOD4410 ZMOD4510 HS3001 IOUE)ép'
evice 12c-sci1
RA2A1 12C-lICO |
12C-lIC1
use | | || 12C-SCI9
Debug S124 ISL29501
SPI-SPI0 UART-SCI0 I
to ASi5 conn.
| | ISL29033 0B1203 FS2012
PMOD PMOD Arduino
Host Perip. connector

Figure 4: Components blocks diagram.

The RA2A1 is connected to the sensors through 12C buses. There are four 12C buses in order to divide the
data traffic and allow the simultaneous use of sensors with the same 12C address.

There is also a UART bus connected to the two PMODs ports (Host and Peripheral) and to the Arduino
connector. The PMODs ports are also provided with a SPI bus that is also connected to the ASi5 connector.

To complete the communication interfaces, a micro-USB port (USB Device) is directly connected to the
RA2A1.

The other micro-USB present on the board, USB Debug, is connected to the S124 used as
debugger/programmer of the main RA2A1 MCU.

Lastly two buttons, SW1 and SW2 (Reset), are present and some analog features are exported on two
connectors.

Important notes:

e on PMODs, the SPI and the UART buses share the same pins on the RA2A1 device.

e the SPIO bus pins on the ASIi5 connector are also connected to the 10 Expander U14. If the SPIO is
used, make sure that the corresponding pins on the IO Expander are configured as inputs.

3.1 J-Link On-board Debugger

The Renesas S124 MCU is programmed with a SEGGER J-Link® on-board debugger. The debugger is
available through the USB Debug port J3.

Alternatively, the 10-pin JTAG connector J1, directly connected to the RA2A1L, is available. Remove R3, R4
and R6 for avoiding conflicts with the S124 SEGGER debugger.
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Figure 5: J-Link /JJTAG connections

Once the RA2AL1 is programmed, the debugger can be disconnected by opening J31 (S124 power supply)

and J38 (RA2A1 reset).

3.2 USB Device Port

The USB Device port J8 is directly connected to the RA2A1 MCU.

The +5 V coming from this USB port can be used to supply the board. A diode is present to avoid conflict
with other power supply sources.

o sovs (=g s s v
T {MCU P304 >
gfgg e-&—_7 MCU P304 T
= Y, 7 i AC 7] ST TS
T “5? S VDD_3V3_MCU VDD_3V0_USB
R7FA2A1AB3CFM RES# [os—————— |
P204 | SCIOC_RX .
P206 o= MCU_P206 #IRQO6
VCC_USB_LDO Eé 0t g R1 000 gﬁg ZX62-B-5PA(33)
VCC USB [0 — e — -
P914/USB_DP = o
£ £ dJ B Bl GND GND Ll
Z5 =2E PQDE:T;SBY%E;{ 17 [ _ M usB D N =2 ,  liusBDN o = X 2 BFC
%% Ef = MUSBDP =317 ,[4TCEBDP L == 1 =t
ol ipndunsasyg »4=— ID
E%a}s}?gﬂ_‘&gzg%g cﬁn DLPI1SN201HL2L 5| enD
g ; c23 24 C25
o | e ol S — e o —— —
R70 47p 47p 100n
2l |vDD_5vo_UsB 1 !
= 15k — — —
= |7 == < =7 = .
= o1l B B R i B C45 RI1 GND GND GND =
s E E TR 1214 — GND
. 13 3 (aa]faa] 30k
“I=l IIHlgl |z|= 2le iu
gl [g|gee |
~l lnlmi=l=
Figure 6: USB Device Port.
3.3 ASI5 Connector
The pins of the ASi5 connector are connected to the U13 and U14 IO Expanders:
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e BIT0-15: 10 Expander U13 (12C address 0x20 on SCI1 bus)
e BIT16-23: 10 Expander U14 (12C address 0x21 on SCI1 bus)

Note that BIT17-20 are also connected to the SPI0 port of the RA2A1 so make sure to not configure both the
MCU than the 10 Expander pins as outputs at the same time.

VDD_SV0_BUS VDD_3V3_BUS
133
1 2
D I
BIT0__5 : : 6 BIT1
B2 7 |g ol 8 B3
BIT: o | g o 10 BITS
BITo 11 | g o 12 BITY
BITs 13 | g o 1 BIIO
BITI015 | o o 16 BITI
BITI217 | o o | 18 BITI3
BIIl415 | g o 20 BITLS
212 22
(BT B2l | g BIT16
- FE] 24 _BIT17
= 1® S oms MCU_PI11
=1 o ——— MCU _P303
5 T® ® T35 820 MCU_P304
=ls o s MCU P112
3 g ol 22 B 8
3 e el 3t B2
—_ 6T30321001
GND
Proprietary Connector
Figure 7: ASi5 Connector.
U3
B LGB0 GPaT
BT _'] n = GFB1 GPAG
BITLL 7 GPR2 GPAS
BITiz 5| oPBd apad
VDD_3Vi_BUS _BITI3__6 ESEJ :;t,‘
g{ ;: s GFPBG& GPAl
C39 1001 GFBT GPAD
I—" VDD INTA TP3
B39 NP VES INTE H TPS
r.xn-|]| AN NC  RESETn == LOEXP RST |
IOEXP SCL =1 SCK A2 3 = - IOEXP RST
<_SCIB SCL . 1(1}:-\:? DA _,,g -l sSDA Al =
¢ SCIIB_SDA AL DU L AD =5
MCP2Z3017
VDD _3ivi_BUS ) Erp)
IZC ADDRESS = OxZ0
Ul4
S Ly ereo  Gpa7 S
Sl 2 GPBI GPAG [S—o1
oS 2 fgpe2  Gas [
S eees Gpad E—2
VDD_3v3 BUS BI2L 6| orps  orad I35 si2
o : A2 -S4 —S
o2 T {res  Gpal fE—2tL
Ci5 || 100 — o | SFB7  GPAO I
l—| 2{vop 1A |2 TP4
. . vss  INTB ] p6 I
GND-IIl RIEAAADE n U fne  Rresem [HS IOEXP RST
IOEXP SCL /) e | ol B
-IOEXF SDA/ 441 ne a0 5% 4vpp 3v3 BUS
MCP23017 |
GND GND
I2C ADDRESS 21

Figure 8: 10 Expanders used for the ASi5 connection.
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3.4 LEDs, Buttons and Dip-switches

The 8 LEDs available are connected to the A port of the IO Expander U15 (12C address 0x22 on 1ICO bus),
see Figure 9.

A A
LEDO RI7 e
LEDO
1A
LED] H R78 i'e]
LEDI
71 A
Uls LED2 RS0 bi'v)
L — _ ] 28 LED7
i1 GpRO GPAT == EDY, ;
<2 GpB1 GPac = ':32 =
—— GPR2  GPAS |= —
—H opBs  Gpal [S—ERd AA
' Lo | [ ED. ) .
VDD_3V3_BUS =6 | gggf tgtz 33 LD LED] £ 2k
<~ GPB6  GPAl [—= ED LED3
<21 GpR7 GPAD = LEDO
(o5 l—'”’”“ } 21 vbn INTA [ H TP7 AA
l I 0
. 1 vss INTB TP .
: LED4 B2 %)
c‘xD:||| RES A AAE LiNC  RESETn [—2 TOEXP RST
= SCK A2 [—== | LED4
TICO_SCL =~ sDa Al =2 |vDD_3v3 BUS
TICO_SDA —_— NC A0 = 1A
MCPZ3017 LEDS RE3 %)
GND GND LEDS
2C ADDRESS = 0x%22 A A
LEDG R84 )
LEDG
1A
LED7 R84 0
LEDT

(=]

Figure 9: LEDs connection.

As shown in Figure 10, there are 2 push buttons:
e SW1: Used as general-purpose button, connected to the RA2A1 P206 (IRQ06).
e SW?2: Used as reset button for the RA2A1. Opening the J38 jumper disconnects the On-Board J-Link

Debugger.
VDD_3V3_MCU
LEL [IL RESET MCU RSTa g:i\/‘—h'l:l: IV3_MCU
10k SWI - | | 52 10k il
434121025816 - -
£ MCU P06} - 100 434171025816
Il _ L L o |lrewD
] J38 =
47 — GND
100z =

Figure 10: User button SW1 and Reset button SW2.

On the 10 Expander U14, also used for the ASi5 connector, are connected 8 dip-switches on the port A.

User needs to configure the corresponding pins of the 10 Expander as inputs.
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Ul4
B L Geso  Geay (31T
BITIE 1 GrBl GPAG | S—— VD 3V3 BUS
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. =~ ] GPB4  GPA3 f=r—— = e =
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- — « Al . " rl 67
7 ==cx b G oA =
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MCP23017 416131160808  _|
GND GND GND

I2C ADDRESS = 0x21

Figure 11: Dip-switches connections.

3.5 PMODs
The Multisensorboard is equipped with two PMOD ports: a host port and a peripheral port.

The ports can be used to communicate with SPI or UART protocols. Note that the Host and the Peripheral
ports share the same buses so the same protocol cannot be used on both ports at the same time.

Moreover, the SPI pins are also connected to the ASi5 connector, as showed in Figure 7, and the UART pins
are also used in the Arduino connector, see Figure 15.

3.5.1 Host
The Host port J41 can be used to connect external PMOD modules.

PMOD - HOST

SCIOC TX R28§ 0RO
SCI0C_Fx Ry RO
VIV 141
y — = SSEL 30 0RO - 72 ORO IR r e N Supply to Fb
5 '\1::_11:.—21})‘, ¢ MOSIAB__R:3 DNP. L g '.mu M _RST_ > iiE'II:'_;E:Ti
St S os NITSOA B 75 DME, < 9 0RO PM [0] e 1 1 5.0
{ MCU P304 —sri=g T3 VNTRD . 6 ORO P10 o—CU_P10T__ 2.3 : 3.3 1
CMCU_PLIT e VOV 4 10 VeV — T MCU _PIOE 2-3 : 3.3 %
5 11 VDD_3V0_BUS
6 12 |
= 3011312 = 142
GND 613012243121 GRD I
VDD PMOD HOST VDD PMOD HOST b
J_C'RS 3
I4l: 61300311121

= VDD _3V3i BUS
GND

Figure 12: PMOD Host

The UART is the factory default configuration. If the SPI communication in required some 0 Q resistor should
be moved as indicated in Table 1.

Component UART (default) SPI
R28 ORO DNP
R29 ORO DNP
R73 DNP ORO
R75 DNP ORO

Table 1: PMOD Host bus configuration (DNP: Do Not Populate).
The power supply issued to the PMOD host connector can be selected using the J42 connector:
e 3.3 V:jumper between pins 2 and 3 (default).

e 5V:jumper between pins 1 and 2

3.5.2 Peripheral
Similarly, the Peripheral port J43 can be used to make the Multisensorboard a slave for another board.

R30AN0362ED0100 Rev.01.0000 Page 11 of 21
Sept 03, 2020 RENESAS



EU036-Multisensorboard Hardware User's Guide

SCIOC RX R97

T VN VDD 5V0 PMOD
SCIOC TX_R98",\"AORO NAY J
l 143 144
SSEL R31 0RO 32 0RO _IRQ
MOSIA B_RIVAVRY ! Z R34m0R0 PM RST ) VDD _PMOD PERIP
MISOA B__R35 S R36 ORO_PM 101 3
SCKA B AN 5 38 V0RO PM 102 -
E AN 4 10 VAV AV = = 61300311121
5 1 T5T) T O,
D : VDD 3V3 PMOD
]
— 61301221021 E—— E
'ﬁl’) (5{_} ! Supply from PMOD
G . ; R
VDD PMOD PERIP o oy
PMOD Connectors PMOD - PERIPHERAL 2-3 : 3.3V

Figure 13: PMOD Peripheral.

Again, the UART is the factory default configuration. If the SPI communication is required, some 0 Q resistors
should be moved as indicated in Table 1.

Component UART (default) SPI
R97 ORO DNP
R98 ORO DNP
R33 DNP ORO
R35 DNP ORO

Table 2: PMOD Peripheral bus configuration (DNP: Do Not Populate).

The board can use the power supply coming from the PMOD Peripheral port, care must be used when using
external power supply, refer to section 2 for more information.

As an example, these three main configurations are possible:
e Internal power supply (no power from PMOD Peripheral): no jumpers on J44.
e 3.3V on PMOD Peripheral port: jumper between pins 2 and 3 of J44, J9 open.
e 5V on PMOD Peripheral port: jumper between pins 1 and 2 of J44 (default), J9 closed.

3.6 Analog connectors

Some analog functionalities are exported on the two connectors J39 and J40. For more information refer to
the RA2A1 User's Manual: Hardware.

VDD _: \ _MCU

RYY R 100
0RO 0RO
VREFHO PO13 VREFH

VREFLO , PO14'VREFL

K101 R102
%ujw | | 0RO 1000
_L_
GND
VDD _3V3 BUS
139 140
- . )
| —————C AMP P 1 —tgt AN L ADC AN20 >
) ————— AMP M - 2 ADC_ANI9 >
3 “AMP O 1

DACO

4 —{_DACO
61300411121 61300411121 |

(1\“
Figure 14: Analog section.

In Figure 14 the power supply references are also reported. The user can use external references removing
the 0 Q resistors.

R30AN0362ED0100 Rev.01.0000 Page 12 of 21
Sept 03, 2020 RENESAS



EU036-Multisensorboard Hardware User's Guide

3.7 Arduino connectors
A standard Arduino connector is also available on the Multisensorboard, Figure 15.

The board can be configured both as host (default) and as shield.
Some notes:

e The power supplies on the connector J5 must be properly configured referring to Figure 3. As
default, only VIN is connected to the VDD_IN through a diode.

e The analog section on connector J7 shares the same pins with the analog connector of section 3.6.
e On the connector J4 only the SCI9 pins are connected. The SCI can be configured as 12C or UART.

e Onthe connector J6, SCIO is connected to provide a UART port. In order to allow the use of the
board as a shield, RX and TX can be swapped as showed in Figure 16.

Arduino UNO Host (default) /Shield Connector

i SCTOM_SCL
. 2 SCIOM_SDA
VDD_3V3_ARD  VDD_S5VO_ARD = [ SCIOM SDA |
_3V3 _SV0_ 5 3 =
- 4
w—11 5 b—<
3 § —x
»— 3 T
1 4 8 —=
3 o —
VDD._5VD ARDVIN 6 1w |—=
—® L
L GND
= 16
@ 7 o l—X
ADC_ANI9 . s : %
ADC_ANI0 L : pel 3 —X
2 [(m S
w—y 3 |z na| 5 |—X
e 23 D2 —
H— j 24 TH/DL 'ﬁ.' RS TR0 scnc 1
DACD | s 00 | S SCIOC_RX

SCIOC _RX

These resissors
can be rotased so
=wap T and EX
{Shield config)

Figure 15: Arduino connector.

Figure 16: Host (left, default) and Shield (right) UART configuration.
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3.8 Sensors
3.8.1 FS2012 - Flow Sensor (not included)

This section of the board includes only the ISL33003 12C level shifter for interfacing the 3.3 V logic level of
the MCU with the 5 V level of the FS2012. On the board only a 90° connector is present, the sensor is not
included in the Multisensorboard Kkit.

This sensor is connected to the SCI9 12C bus and responds to the 12C address 0x07. An enable (active high)
is also required to activate the level shifter.

SCI9M_SCL

VDD_3V3_BUS
u10

VCC1

SCISM._SDA

SCL_IN

|o|w oo

S FS2012 5V EN <

EN

vee2

SCL_OUT
SDA_IN SDA_OUT

VDD_5V0_BUS
113

VDD FS$2012 ]

VDD _Fg2012

R18
10k

R19
10k

12C SCL 5V

12C_SDA 5V

3] @
TS133003

S FS2012 FLOW

X

Figure 17: FS2012 section with the level shifter only.

This is the configuration jumper available:

Jumper

Default state

Description

J13

CLOSED

Provide the +5 V power supply to the external sensor connector.

3.8.2 HS3001 - Temperature and Humidity Sensor
This sensor is connected to the IIC0O 12C bus and responds to the 12C address 0x44.

These are the configuration jumpers available:

110

= Us

VDD _3V3_BUS

1C0 SC | I
1€ SEL JICO SCL

11C0 SDA Lo SDA

SCL VDD

sDA NC

1

Jiz

HS3001

4 VDI
5

J_—" VO VSS
11 HS2001
I 1000

—A_Cl10

[~ 1000

T_I’—_

L€}

Figure 18: HS3001 section.

Z

D

Jumper | Default state | Description
J10 CLOSED Connect the SCL bus to the HS3001 and provide the pull-up for the 1ICO line.
J11 CLOSED Connect the SDA bus to the HS3001 and provide the pull-up for the 1ICO line.
J12 CLOSED Connect the 3.3 V power supply to the HS3001.
3.8.3 ISL29033 - Ambient Light Sensor

R30AN0362ED0100 Rev.01.0000
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This sensor is connected to the SCI9 12C bus and responds to the 12C address 0x44.

VDD 3V3 BUS
120 121 22
| . '[ =
| | \'l')|;|5|.:uc|_;:
Sy SRR
<_§ ISL29033 INT = INTn REXT |—=
=HE ST T
ISL29033 C =
= 1}})k aHD
LE)
Figure 19: ISL29033 section.
These are the configuration jumpers available:
Jumper | Default state | Description
Connect the SDA bus to the 1ISL29033 and provide the pull-up for the SCI9
J20 CLOSED | P puli-up
line.
J21 CLOSED Connect the SCL bus to the 1ISL29033 and provide the pull-up for the SCI9 line.
J22 CLOSED Connect the 3.3 V power supply to the ISL29033.
3.8.4 ISL29501 - Time of Flight Sensor
This sensor is connected to the IIC1 12C bus and responds to the 12C address 0x57.
DD ISL29501
FB1
470R
VDD _3V3 BUS [ e
=~
E!_:L;D s120s01  LP2 DDp JsL2osol 14 U?:vcc — L2 Iﬂﬁ 1(41 e
b7 SR [ AEDAET o I — —|_47011—|_47u h 4N
EEEE 470 [ 4700 B L
3 DAES 22 r— oo A
N o |17 avDD 1srossor TP vop stossn =
Al
i —1—470n 47u
e IIC1 SCL .
‘; el spa_HCLSDA Swn v [ & L <
ISL29§01 INT IRQ A\iSS 3 G§D =
13129201 SS £ SS AVSS PHD_TOF
\ ISL29501 CEn CEn A\;SS GND SHELD ] SFH213FA
EESEE F%S‘g;gg e =&
: A
c19 1SL29501 1— -
3u3/4V D =
DVDD ISL29501 GNIP

Figure 20: ISL29501 section.

Jumper | Default state | Description
J23 CLOSED Connect the SCL bus to the ISL29501 and provide the pull-up for the 1IC1 line.
J24 CLOSED Connect the SDA bus to the 1SL29501 and provide the pull-up for the 1IC1 line.
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J25 CLOSED Connect the 3.3 V power supply to the ISL29501.

These are the configuration jumpers available:

3.8.5 0OB1203 - Digital RGB / Ambient Light, Proximity and Photoplethysmography Sensor
This sensor is connected to the SCI9 12C bus and responds to the 12C address 0x53.

136 337

SCI9M SCI | |

SCI9M SDIA
S 0BI1203 INT

6130031112
VDD T VDD Vo _BUS

INDD
LVDD
VDD

LED] Pl

LED? (=] TP2

GND LGND
40 — NC NC [—= 41
100n it

Figure 21: OB1203 section.

These are the configuration jumpers available:

Jumper | Default state | Description
J34 CLOSED Connect the 3.3 V power supply to the OB1203.
J35 CLOSED Connect the 3.3 V or the 5 V power supply to the power section of the OB1203.
J36 CLOSED Connect the SCL bus to the OB1203.
J37 CLOSED Connect the SDA bus to the OB1203.

3.8.6 ZMOD4410 - Gas Sensor Module for TVOC and Indoor Air Quality Sensor
This sensor is connected to the IIC0O 12C bus and responds to the 12C address 0x32.

VDD_3V3_BUS
114
AT S ZMODx RSTo i, - !
o). c12
J1s J16 P = e IL
I}
—e | o TZ0 s
e She Hs R
S ZMOD4410 INT —————2 INT V55 3 2
/- s
. ZMOD4410ATIV
VDD 4410
(E’r
Figure 22: ZMOD4410 section.
R30AN0362ED0100 Rev.01.0000 Page 16 of 21

Sept 03, 2020 RENESAS




EU036-Multisensorboard

Hardware User's Guide

These are the configuration jumpers available:

Jumper | Default state | Description
Ji4 CLOSED Connect the 3.3 V power supply to the ZMOD4410.
J15 CLOSED Connect the SCL bus to the ZMOD4410.
J16 CLOSED Connect the SDA bus to the ZMOD4410.

3.8.7 ZMODA4510 - Gas Sensor Module for Outdoor Air Quality sensor
This sensor is connected to the IIC0O 12C bus and responds to the 12C address 0x33.

VDD _3V3 BUS

S ZMODx RSTn

VDD 4510

Cl3
lis 9 1|
‘ Ll
100m
—ci [ =
IICO SCL

TC0 SDA | Ssy M

=
DNP
DN
10}
1

1]
VDDH
RES N
VDDIO
i

R
2

szmobislo Nt —— 3 I INT  vss 3 |2

Ull
ZMOD4510

VDD 4510

=

""3'|||

Figure 23: ZMODA4510 section.

These are the configuration jumpers available:

Jumper | Default state | Description
J17 CLOSED Connect the 3.3 V power supply to the ZMODA4510.
J18 CLOSED Connect the SCL bus to the ZMOD4510.
J19 CLOSED Connect the SDA bus to the ZMOD4510.
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4. Board Layout
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Figure 24: Top side.
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Figure 25: Bottom side.
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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/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 V.
(Max.) and Vi (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

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

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.

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.
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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/.
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