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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.

2. 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.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

4. You 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.

5. 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.

6.  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.

7. 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.

8. 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.

9. 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. 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.

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.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or

indirectly controlled subsidiaries.

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

(Rev.4.0-1 November 2017)




Renesas Synergy™ Application Example for Cloud Connectivity (AE-CLOUD1) Disclaimer

By using this AE-CLOUDI, the user accepts the following terms, which are in addition to, and control in the event of disagreement,
with Renesas’ General Terms and Conditions available at https://www.renesas.com/en-us/legal/disclaimer.html.

The AE-CLOUDI is not guaranteed to be error free, and the entire risk as to the results and performance of the AE-CLOUDI is
assumed by the User. The AE-CLOUDI is provided by Renesas on an “as is” basis without warranty of any kind whether express or
implied, including but not limited to the implied warranties of satisfactory quality, fitness for a particular purpose, title, and non-
infringement of intellectual property rights with regard to the AE-CLOUD1. Renesas expressly disclaims all such warranties.

Renesas does not consider the AE-CLOUDI a finished product and therefore the AE-CLOUD1 may not yet comply with some
requirements applicable to finished products, including, but not limited to recycling (WEEE), CE, UL, restricted substances (ROHS),
FCC, FEE, and electromagnetic compatibility regulations. Renesas or its affiliates shall in no event be liable for any loss of profit,
loss of data, loss of contract, loss of business, damage to reputation or goodwill, any economic loss, any reprogramming or recall
costs (whether the foregoing losses are direct or indirect) nor shall Renesas or its affiliates be liable for any other direct or indirect
special, incidental or consequential damages arising out of or in relation to the use of this AE-CLOUDI, even if Renesas or its
affiliates have been advised of the possibility of such damages.

Renesas has used reasonable care in preparing the information included in this document, but Renesas does not warrant that such
information is error free nor does Renesas guarantee an exact match for every application or parameter to part numbers designated by
other vendors listed herein. The information provided in this document is intended solely to enable the use of Renesas products. No
express or implied license to any intellectual property right is granted by this document or in connection with the sale of Renesas
products. Renesas reserves the right to make changes to specifications and product descriptions at any time without notice. Renesas
assumes no liability for any damages incurred by you resulting from errors in or omissions from the information included herein.
Renesas cannot verify, and assumes no liability for, the accuracy of information available on another company’s website.

Precautions

This Renesas Synergy™ Kit is only intended for use in a laboratory environment under ambient temperature and humidity
conditions. A safe separation distance should be used between this and any sensitive equipment. Its use outside the laboratory,
classroom, study area, or similar such area invalidates conformity with the protection requirements of the Electromagnetic
Compatibility Directive and could lead to prosecution.

The product generates, uses, and can radiate radio frequency energy and may cause harmful interference to radio communications. -
There is no guarantee that interference will not occur in a particular installation. If this equipment causes harmful interference to
radio or television reception, which can be determined by turning the equipment off or on, you are encouraged to try to correct the
interference by one or more of the following measures:

* Ensure attached cables do not lie across the equipment.

* Reorient the receiving antenna.

* Increase the distance between the equipment and the receiver.

* Connect the equipment into an outlet on a circuit different from that which the receiver is connected.
* Power down the equipment when not in use.

* Consult the dealer or an experienced radio/TV technician for help.

Note: It is recommended that wherever possible shielded interface cables are used.

The product is potentially susceptible to certain EMC phenomena. To mitigate against them it is recommended that the following
measures be undertaken:

* The user is advised that mobile phones should not be used within 10 m of the product when in use.
* The user is advised to take ESD precautions when handling the equipment.

The Renesas Synergy™ Kit does not represent an ideal reference design for an end product and does not fulfill the regulatory
standards for an end product.



Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

1. Overview

The AE-CLOUDI is a Synergy MCU Application Example Kit intended for fast prototyping of embedded systems
specifically targeting Internet of Things. The kit includes all components required for development and debugging of
applications that can collect information from a variety of sensors and communicate it securely to the Cloud.

PC USB Port Debugger Board Debugger Cable

Micro-B USB cable
for Debugger Board

-

i
T/

Micro-B USB cable

for MCU Board i
PC USB Port /’

Wi-Fi Board

d By MCU Board

Figure 1 Application Example Kit

The kit includes a Wi-Fi board based on the GT202 module that uses a Qualcomm® QCA4002 system on a chip. The
board supports 802.11 b/g/n communication standards.

LATVROIGM STA

DL Dew Ol D

0 EBLL 0 W

EER GG

CoMEE NN

H 1ongsys"

A D Tie

Figure 2 Wi-Fi Board Based on the GT202 Module
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

The debugging of the firmware application is possible through the included debugging probe. It is supported by
SEGGER J-Link® software. The drivers are integrated with the Integrated Synergy Development Environment.
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Figure 3 SEGGER J-Link Debug Probe

At the heart of the kit is the board based on the S5D9 Synergy MCU. The picture below shows the main board
components, the interface connectors, and their purpose.

Grove B 10-pin JTAG Grove A

(O Connector (UTT)
aEas- v &

Micron QSPI 32MB Flash AMS Humidity Temp Sensor

TE Pressure Sensor

USB Micro-B (Device/Power) Bosch 6-axis digital compass

R S S5D9
enesas Synergy 12MHz Crystal

25MHz Crystal

RJ-45 Connector

10/100M PHY

5V/3.3V Output Jumper:

3xLED (Green/Yellow/Red)

PMOD Connector (SPI) Knowles Amplified
Analog Microphone

Intersil Dual RS232 driver

8 Position Header 12 Position Header
(2xRS232) (2xOutput+2xInput)

Figure 4 S5D9 Synergy MCU Board Components
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

1.1 Board Features

Synergy S5D9 Arm® Cortex®-M4F Core

— Arm® v7E-M architecture

— Maximum operating frequency: 120 MHz
— Secure Crypto Engine

— Memory Protection Unit

— Floating Point Unit

— JTAG debugging interface

Memory

— 640 KB RAM

— 2 MB Code Flash

— 64 KB Data Flash

— 32 MB External QSPI Flash

Connectivity

— Wired Ethernet (RJ45) 10/100 Mbps

— USB 2.0 Full Speed

— UART (through the Seeed Grove connector)
— I2C (through the Seeed Grove connector)
— SPI (through the Digilent PMOD connector)
— RS232 (dual channel, optional, Intersil ISL3232E)
Sensors

— Accelerometer (Bosch BMC150)

— Environmental (AMS ENS210)

— Pressure (TE Connectivity MS563702)

— Acoustic (Knowles MEMS microphone SPU0414HR5H)

General Purpose 1I/0 Ports
— Parallel I/O (optional, Diodes Inc. ZXMS6004)
— User defined LEDs

— The MCU pins brought to the PMOD and Seeed connectors can be multiplexed as communication or GPIO

ports.
Operating Voltage
— 5V

R12UM0024EU0101 Rev.1.01

Nov 28, 2018
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

2. What'’s in the Box
The AE-CLOUDI Kit includes the following components:

e S5D9 Synergy MCU board

e Wi-Fi board

e Debugging probe with 10-wire ribbon cable
e Two USB cables

o AE-CLOUDI Quick Start Guide
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Figure 5 AE-CLOUD1 Synergy MCU Kit Box Content
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

3. Getting Started

Before you start working with your development board, you must obtain the latest version of the Synergy Software
Package (SSP) as well as the development tools needed to work with it.

If you are new to the Renesas Synergy Platform development, download the AE-CLOUD1 Quick Start Guide from the
Synergy Enterprise Cloud Toolbox Demo Dashboard. This guide will provide detailed instructions on how to register an
account on the Renesas Synergy Solutions Gallery to obtain a developer’s license, and how to download and install all
software & tools that are required. Once you have completed these steps, return to this section for more in-depth
information on how to work with your S5D9 Synergy MCU board.

3.1 Jumpers and DIP Switch Settings

The jumper J6 defines the voltage provided by the PMOD connector J5. The default setting is connecting pins 1 and 2
corresponding to 3.3 V.

Table 1 J6 Function

J6 Pins Bridged Selected Voltage
1-2 3.3V (default)
2-3 5V

The jumper J11 defines the MCU mode during startup. If pins 1 and 2 are connected then the MCU enters the factory
bootloader upon reset.

Table 2 J11 Function

J11 Pins Bridged Function
1-2 Factory bootloader
2-3 User defined

3.2 Connecting the Wi-Fi Board

The Wi-Fi Module must be connected to the MCU board as shown in the following figure.
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Figure 6 Connecting the Wi-Fi Board
The jumper at J6 header should be bridge pins 1 and 2 to enable 3.3 V power to the PMOD connector.
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Figure 7 Configuring PMOD Voltage by Jumper J6
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

4. Wi-Fi Board

The Wi-Fi board is based on the GT202 module. It incorporates the Qualcomm® Atheros QCA4002 device. The
QCA4002 is a system on a chip (SoC), implementing the 802.11 b/g/n communication standards. It is optimized for
low-power embedded applications with single-stream capability for both transmit and receive streams. The SoC has an
integrated network processor with a large set of TCP/IP with IPv4/IPv6-based services. They can be accessed via
high-speed SPI interface that is accessible on 12-pin PMOD header.

Table 3 Wi-Fi Board Specifications

Parameter Value

Size Arga: 24 x 18 x 2.5 mm
Height: 3.6 mm

Operating voltage 3.3V +10%

Operating humidity 20-70%

Operating temperature range

10°C ~ +65°C

RF connector
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Figure 8 Main Wi-Fi Board Components
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

4.1 Wi-Fi Board Block Diagram

The following block diagram shows the Wi-Fi board. Its main component is the GT202 module that incorporates the
QCA4002 SoC. The power options include USB and PMOD header. The 5 V USB power is regulated to 3.3 V with a
step-down converter to 3.3 V. A dedicated jumper is used to select the desired power source.

Wi-Fi Board
USB Power Host
Interface Select Mode
& Power Jumper Jumper

GT202 Module

PMOD

Interface

& Power
QCA4002
Antenna

Figure 9 Wi-Fi Board Block Diagram

The GT202 Wi-Fi module integrates the QCA4002 SoC on a carrier board that brings out three different Host
connectivity options:

e SPI Interface through the PMOD connector is used for interfacing with the AE-CLOUD1 Synergy MCU board and
power supply source. This interface provides fast communication speed and access to the full networking
functionality.

e SDIO/UART Interface is used for rapid prototyping and low communication speeds (not utilized by the AE-
CLOUD1 Synergy MCU Kit).

e USB Interface/Host-less is used for fast prototyping, diagnostic and alternative power supply (not utilized by the
AE-CLOUD1 Synergy MCU Kit).

The Wi-Fi board includes jumpers that configure the desired host connectivity option. The jumper settings that control
these options are described in the following table.

Jumper J2 Bridge Pins|Jumper J3 Bridge Pins | Communication Interface
1-2 1-2 USB

1-2 2-3 SPI (Default)

2-3 2-3 SDIO/UART

The power selection jumper setting is described in the following table.

Jumper J6 Bridge Pins |Power Source
1-2 USB
2-3 PMOD (Default)
R12UMO0024EU0101 Rev.1.01 Page 7 of 28
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

The following settings are required for the operation of the AE-CLOUDI1 Synergy MCU Kit.
Host mode jumpers (J2 and J3) to select SPI communication interface.

1 2 3

12

H

Power selection jumper (J6) to select PMOD.

1 2 3
usB PMOD

Wi-Fi board PMOD connector pinout is described in the following table. Since the PMOD specification allows for
configurable voltage, make sure the host is configured to deliver 3.3 V.

Table 4 PMOD Pin Map

Pin Function Pin Function
1 CS 7 Interrupt (Out)
2 MOSI 8 Power Down (In)
3 MISO 9 N.C.
4 CLK 10 N.C.
5 GND 11 GND
6 3.3V 12 3.3V
R12UMO0024EU0101 Rev.1.01 Page 8 of 28
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

4.2 Wi-Fi Board Schematic
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Figure 1 Wi-Fi Board Schematic
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

5. S5D9 Synergy MCU Board

5.1 System Block Diagram
The following figure shows the AE-CLOUD1 Synergy MCU system block diagram. It includes the possible interfaces
and their connections to external components.

12C JTAG Probe UART
Devices (optional) Device
J4 J2 J3
5V Power Grove 12C Grove
Supply J9 UART
USB Host :
USB Micro  S5D9 MCU Board Network
J10 RJ45
Ethernet Router
SPI Devices J5
Wi-Fi Module PMOD A
© J8 J7
RS232 (optional) Digital 1/Os (optional)

RS232 24V Power +
Devices Actuators / Sensors

Figure 10 System Block Diagram

The following figure shows the S5D9 Synergy MCU board block diagram. It includes the main components and their
functions.

Power
Management: JTAG Interface
3.3V LDO

S5D9
Renesas Synergy MCU

RJ45 Ethernet

USB Device Interface
Interface
32 MB SPI Flash

Sensors:
Acceleration
2 Environment

3x User-defined 12-pin PMOD UART & FC pronme

LEDs Connector Connectors

Figure 11 S5D9 Synergy MCU Board Block Diagram
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

The S5D9 Synergy MCU board includes the following main components:

The S5D9 Synergy MCU board

A power management based on 3.3 V LDO voltage regulator required for the operation of the microcontroller.
Quad SPI Flash — the MCU flash memory is expanded with an external 32 MB memory device connected over a
high-speed QSPI interface. The external flash can be used for storage of graphics and other digital assets, or for
execution of code in place (XIP).

User-defined LEDs — the user-defined LEDs are useful in indicating the current state of the firmware. The 3 LEDs
have different colors for easy identification.

USB device interface — the S5D9 Synergy MCU includes one USB interface operating in Full Speed. The USB
device connector is used to power the board.

PMOD interface header — the board includes one 12-pin PMOD header that can be configured by jumper to provide
either 3.3 V or 5 V on its power pins. The header enables interfacing with other devices over SPI or UART.
Grove Connectors — the Grove Connectors are compatible with the Seeed Studio’s line of peripheral modules that
include a very large selection of sensors and actuators. One of the Grove connectors can be configured to
communicate over UART and the other is dedicated for I>C interface.

JTAG interface that is available on a 10-pin connector, J20 compatible with SEGGER debugging probe.

The board includes many sensors described in detail in section 5.3.

5.2 Power Requirements

The AE-CLOUDI1 Synergy MCU is designed to be powered by the USB interface. The optional digital I/O interface
requires external power supply.

The S5D9 Synergy MCU board can supply power to the devices connected to it. The PMOD interface has configurable
(by J6) power supply 3.3 V or 5 V. The power provided through the Grove Connectors is 3.3 V only.

The power supply requirements and current consumption specifications are listed in the following table.

Table 5 Electrical Specifications

Parameter Value

Minimum |Maximum
Required Logic Power Voltage 3.7V 55V
Current Consumption 300 mA
Digital Outputs Drive Capability 1A
Digital Inputs Voltage 5V 24V
Operating Temperature 0°C +75°C
PMOD Connector Power Voltage [3.3V 5V
Grove Connectors Power Voltage (3.3 V

R12UM0024EU0101 Rev.1.01 Page 11 of 28
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

5.2.1 Power Supply Options
The power supply source is the J9 - USB Micro-B connector providing 5 V and up to 500 mA of power.

D1 i 3V3
USBF VBUS
PMEG6010CEH
+5W MA
D2 u2
FSVEXT 3 | VIN vouT =2
PMEG6010CEH GND =L
outpUT (-2
AZI1117EH-3 3TRG1
-_—C3 =C5 =—C2 =Cf
22uF 0.1uF 2. 2uF 0.1uF
25V
GND = - = =
GND GND GND GND

Figure 12 Power Supply Management

There are Schottky diodes provided in series with the power source. This protects them from overload in case both are
connected and one has higher voltage than the other.

Alternatively, the 5 V power could be provided through the J7 connector, pins 1 (VCC) and 2 (GND) or through the J8
connector, pins 1 (VCC) and 2 (GND). The following figure shows two power supply alternatives.

VDD +SVEXT +SVEXT
DI . VE
L7
NP1 2
; 78
THhTEY
INF2 5 1
d
6 RS232 TXI :
. ] 232
OUTI . R5237 RXI i
QuUT2 i} Bs232 TX2 é
BEIAY BN =
11 ,.
12 8
Header 12H Hezader 8H

G
P
-

GND

Figure 13 Auxiliary Power Supply

5.2.2 Power-up Behavior

Upon power up, the MCU is idle until its RESET pin registers transition to logic 1. The MCU hardware samples the
logic level of the MD pin. The level determines if the MCU will enter Factory Boot Mode. In this mode, the MCU
executes an internal firmware code that initializes the USB interface and prepares the device to communicate with
utilities that can update the content of its memory.

The state of the MD pin at startup is defined by J11. If there is a jumper installed between pins 1 and 2 of J11 then the
factory bootloader will execute on startup.

R12UM0024EU0101 Rev.1.01 Page 12 of 28
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Renesas Synergy™ Platform  Application Example for Cloud Connectivity (AE-CLOUD1)

5.3 Major Components

On-Board Sensors

Accelerometer and Magnetometer: Bosch Sensortec - BMC150 (U4)

— BMC150 is an extremely small low power and low noise 6-axis digital compass. It measures the earth’s
geomagnetic field as well as dynamic and static acceleration in all three dimensions and outputs tilt-compensated
heading or orientation information.

— The integrated accelerometer provides all functionalities of Bosch Sensortec’s leading-edge 12-bit digital
accelerometer, including a 32 frame FIFO buffer storing acceleration data.

— The interface to the MCU is based on the I?C protocol. The sensor has hard coded individual addresses:

e Accelerometer = Ox11
e Magnetometer = 0x13

— Connected to MCU I?C Channel 2 with pins configured to use Port 5 bits 11 and 12:
e Data (SDA)=P5_11
e Clock (SCL)=P5_12

Humidity and Temperature Sensor: AMS Inc. - ENS210 (U7)

— ENS210 integrates one relative humidity sensor and one high-accuracy temperature sensor.

— The sensor provides ultra-accurate readings with precision of 0.2° C temperature and 3.5% Relative Humidity. It
is pre-calibrated and outputs data directly in Kelvin and %RH units.

— The interface to the MCU is based on the I12C protocol. The sensor has hard coded address on the I’C Bus: 0x43

— Connected to MCU I?C Channel 2 with pins configured to use Port 5 bits 11 and 12:

e Data (SDA)=P5_11
e Clock (SCL)=P5_12

Altimeter (Pressure) and Temperature Sensor: TE Connectivity - MS563702BA03-50 (U9)

— The MS5637 is an ultra-compact micro altimeter and precision thermometer. The sensor module includes a
high-linearity pressure sensor and an ultra-low power 24-bit AX ADC with internal factory-calibrated
coefficients. It provides a precise digital 24-bit pressure and temperature value and different operation modes
that allow you to optimize for conversion speed and current consumption.

— The interface to the MCU is based on the I2C protocol. The sensor has a hard-coded address on the I’C Bus:
0x76

— Connected to MCU I?C Channel 2 with pins configured to use Port 5 bits 11 and 12:

e Data (SDA)=P5_11
e Clock (SCL) =P5_12

MEMS Microphone: Knowles SPU0414HR5H-SB-7 (U10)

— The SPU0414HRS5H-SB is a miniature, high-performance, low power, top port silicon microphone. It consists of
an acoustic sensor, a low noise input buffer, and an output amplifier.

e The device has the following main features:
e 20 dB of Gain
e Low current consumption
e MaxRF protection
e Ultra-stable performance
e Omnidirectional
— The microphone output is wired to MCU ADC Channel 1 (PO_1)

Table 6 Summary of the Sensors and their MCU Interface

Sensor I2C MCU Ch#2 Bus Address |ADC Channel # |Manufacturer
BMC150 Accelerometer  |0x11
Bosch
BMC150 Magnetometer  |0x13
idi N/A

ENS210 Humidity and 0x43 AMS

Temperature

MS563702 0x76 TE Connectivity

SPU0414 Microphone N/A 1(P0O_1) Knowles
R12UM0024EU0101 Rev.1.01 Page 13 of 28
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5.4 Connectivity and Settings
RJ45 Ethernet Connector

The S5D9 Synergy MCU features standard Ethernet connector RJ45 with built-in magnetics. It is connected to Micrel
PHY interface P/N: KSZ8081RNB. The PHY is connected to the MCU via RMII interface.

The RJ45 connector is Hanrun Electronics Ltd. P/N: HY911105. Its front view is shown on the following figure.

P1 P8
(Front View)

Left LED
Green LED

Right LED
Yellow LED

The pin mapping of the connector matches the standard for Ethernet ports.
Table 7 Ethernet RJ45 Pin Map

Pin RJ45 Ethernet Port
TX+

TX-

RX+

Neutral

Neutral

RX-

Neutral

Neutral

OIN|O|O| B[O —

PMOD Connector

The S5D9 Synergy MCU board includes one PMOD connector. It can interface with modules that require UART, I°C,
or SPI interface. The function of the PMOD is dependent on the MCU pin functions initialization. The PMOD
connector pin map is shown in the following table.

Table 8 PMOD Pin Functions

Pin |PMODD
SSLBO/CTS9 - P2 5
MOSI/TXD9 — P2_3
MISO/RXD9 — P2_2
RSPCK/SCK9 — P2_4
GND

J6 defined 3.3/5V

GPIO — P7_8/IRQ11
GPIO — P2_6/SSLB1_A
GPIO - P2_7/SSLB2_A
GPIO - P8_1

GND

VCC (3.3V or 5V)

OINO|O| B [WIN—

©

—_
o

—_
—_

—_
N
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The PMOD connector has a selectable power voltage provided by the J6 header. The jumper position for each voltage
option is described in the following table:

Table 9 PMOD Voltage Selection

Pins |Selected Voltage
1-2 |3.3V
2-3 |5V

The following figure shows the wiring of the PMOD interface schematic.

PMOD
15
P2 5/8SLB0 A/CTSY A S P P7 &IRQ11
P2 3IMOSIB A/TXDY A > g el 2t P) 6/SSLB1 A
P2 IMISOB ARXDY A Bl Bl B PJ 7/SSLBJ A
P2 4/RSPCKB A/SCEY9 A 4 10 P8 1
z & & T
s T** T
& » - 3
J_ FSVIEIV3
C10 ’|’ “'
| 0.1uF
e —
GND GND GND ‘ ot ‘

16

Grove A and B Connectors

Figure 14 PMOD Interface Schematic

The Grove Connectors offer the following interfaces:

e UART interface (Grove A)

e I°C interface (Grove B)

The pin-mapping of the connectors is described in the following table:

Table 10 Grove Connectors

Pins Grove A (UART) |Grove B (I?C)
1 P4_10/RXDO0 P1_0/SCL1

2 P4_11/TXD0O P1_1/SDA1

3 3.3V 3.3V

4 GND GND

R12UM0024EU0101 Rev.1.01
Nov 28, 2018
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Grove A
I3
P4 10/RXD0 1
+3WV3 P4 11/TXDO0O .
jl—_ 3
cs -
| 0.1uF Header 4
— —— UART3/GPIO
GND GND

+3V3
o |
=T =T
—~ -‘; [=a] -‘;
vt vt
£ 2
= = Grove B
= .E; — .E; I4
Pl 0/SCLI S 1
Pl 1/SDAI )
3
) 4
0.1uF Header 4
—— L DRC2PWM
GND GND

On-Board LEDs

Figure 15 Grove Connectors Schematic

The S5D9 Synergy MCU board provides three on-board LEDs for user-defined functions. They are connected to
general purpose output pins through a single resistor. The output active state is one. When set, it turns the LED on. The
following table describes the mapping between the LEDs and the ports that drive them.

Table 11 LED Port Map

LED Color Designator |Device Port/Pin
0 Green LED1 P12
1 Yellow LED2 P13
2 Red LED3 P1_13
RA3A C %9
PLQLEDL 1 A8 A H K
IK5 LEDI
RA3B Y 2
PL3LEDY 2 /B 7 A H K
IK5 LED2
RA3D R 2
Pl 13/LED3 4 o 5 A H K
1K5 LED3

Figure 16 LED Schematic
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USB Device

This USB Micro-B connection jack connects the SSD9 MCU to an external USB 2.0 Host,
Full Speed capable.

Table 12 USB Device Connector (J14)

USB Device Connector S5D9 Microcontroller
Pin Description Pin Function
1 VBUS, +5VDC P4_7/USB_VBUS | USB voltage detection
2 Data- USB_DM Negative data line
3 Data+ USB DP Positive data line
4 USB ID, jack internal switch, cable inserted | - (Not connected)
5 Ground VSS Circuit Ground
P4 TUSBF_VBUS | RAGA 4 J0KD
" 3
J RASE 5 30K0 JSBF VBUS ,
A H g
USE DF 3 D+ USE Device
+| usaD
%123"?1;0‘ ’7 —
w1 INC 102 J J l
NP 4
o 101 GND
—L25 RASC
2 F 0K0
4 1 e 1l
GND GND GND
Figure 17 USB Interface
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Expansion Connectors

The S5D9 Synergy MCU board includes 24 V tolerant interface to digital inputs as well as dual MOSFETS suitable to
drive inductive loads such as solenoids with up to 1A rated current. The schematic below shows the circuits related to
these interfaces.

VDD +SVEXT
7
1
. 2
INP1 3
. 4
INP2 5
6
OUT1 £
. 9
QuT2 i
11
12
Header 12H
Cr-D
D3 VDD
01 PMEG6010CEH, 115
8 OUT1
7]
D4
Po sOUTI 1 RA2A ¢ 2 ' +7
3%0R "—‘ 1 PMEG6010CEH, 115
s ouUT2
5]
Po oiouT2 2 RAIB 4 4 [—
390R |>—‘
3
ZXMS6004DNE-13DICT
GND
4313
- R4 - .
NP1 ! 2K2 Pl 11/INPI
1%
o L -t o wy -
D5
j A [BAVTS6S 7 N w
r — oa (52}
r o
IMBZ5226BS
—_— ™ Lig]
RS apa X
INP2 >, K2 P4 9/ANP2
1%
GND GND GND
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The following table shows the mapping between the digital inputs, outputs and the matching MCU pins used for

interfacing to them.

Table 13 24 V-Tolerant Digital Input and Output Map

Molex MicroBlade Connector J7

Pin Type

MCU Pins

Power +5V

Ground

Red

Input — INP1

P1_11

Ground

Input — INP2

P4_9

Ground

Power +24V

O INO|O|B(WIN—=|O

Output — OUT1

P0_8

©

Power +24V

10

Output — OUT2

P0_9

11

Power +24V

12

Ground

Another expansion connector provides access to dual RS232 interface transceiver. The two serial interface channels are

available on connector J8.

Table 14 Dual RS232 Pin Map

Molex MicroBlade Connector J8 |Pin Type MCU Pins MCU UART Port
1 Power +5V

2 Ground

3 TX1 P3_2/TXD2

4 RX1 P3_1/RXD2 SCICh.2

5 Ground

6 TX2 P6_13/TXD7

7 RX2 P6_14/RXD7 SCICh.7

8 Ground

R12UM0024EU0101 Rev.1.01
Nov 28, 2018
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+SVEXT
J8
1
i
RS232 TX1 :
R523) RXI :
RS232 TX2 p
RS232 RX2 7
8
Header 8H
GND
-5v3
=Cl11
u 0 IuF
121 e+ vee |4
c12
01uF—|—_,—’ c1- Ve |8
21 s =
c13 .
nm-“l—_,—J c2-
P6 13/TXD7 9 12 RS232 TX2
3 2 TXD? g DN TLoUT s RS)37 TX1
b IRXDT 07 e TR RS23) RXD
P3 1/RXD2 7 ROOUT RN <i6 RS232 RX1
13 1 GND
ISL3232E
——=Cl4 =—=CI15
OIF | O.1uF
GND GND  GID
Figure 2 Dual RS232 Interface Schematic
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6. Electrical Schematics
Power Supply, JTAG Interface, User LEDs.
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S5D9 Synergy MCU, Reset Circuit, QSPI Flash Memory
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Ethernet Interface, PHY
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USB Interface
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PMOD and Grove Connectors
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7. Mechanical Drawing
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All dimensions are in millimeters.
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8. Additional Resources

For more information on how to order this kit from Renesas or from a local distributor, visit the kit page on our website.
In addition to ordering information, you will also be able to download schematics, relevant application projects,
technical updates and more: http://www.renesassynergy.com/kits

To learn more about Renesas Synergy development tools, MCUs and utilities, visit us on the web at:
http://www.renesassynergy.com/

The Out of Box demo that came with this development board can be found on the web here:
http://www.renesassynergy.com/kits

For technical support resources, including access to live chat with a Synergy Platform expert, visit:
http://www.renesassynergy.com/support

The Renesas knowledgebase contains many useful articles for Synergy developers:
www.renesassynergy.com/knowledgebase

Visit our Professor IoT blog for technical articles on the latest additions to the Synergy platform:
https://www.renesasrulz.com/synergy/b/weblog

Technical Contact Details:

e America: https://www.renesas.com/en-us/support/contact.html

e Europe: https://www.renesas.com/en-eu/support/contact.html

e Japan: https://www.renesas.com/ja-jp/support/contact.html
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Website and Support

Visit the following vanity URLSs to learn about key elements of the Synergy Platform, download components and

related documentation, and get support.

Synergy Software
Synergy Software Package
Software add-ons
Software glossary
Development tools

Synergy Hardware
Microcontrollers
MCU glossary
Parametric search
Kits

Synergy Solutions Gallery
Partner projects
Application projects

Self-service support resources:
Documentation
Knowledgebase
Forums
Training
Videos
Chat and web ticket

renesassynergy.com/software
renesassynergy.com/ssp
renesassynergy.com/addons
renesassynergy.com/softwareglossary
renesassynergy.com/tools

renesassynergy.com/hardware
renesassynergy.com/mcus
renesassynergy.com/mcuglossary
renesassynergy.com/parametric
renesassynergy.com/kits

renesassynergy.com/solutionsgallery
renesassynergy.com/partnerprojects
renesassynergy.com/applicationprojects

renesassynergy.com/docs
renesassynergy.com/knowledgebase
renesassynergy.com/forum
renesassynergy.com/training
renesassynergy.com/videos
renesassynergy.com/support
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