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Overview

The PE-HMII is a development board for evaluating the Renesas SynergyTM S7G2 microcontroller in a Human-Machine
Interface (HMI) application. The board features a capacitive touch 7-in. WVGA TFT LCD graphics display and multiple wired
and wireless interfaces to allow rapid development of HMI applications such as thermostats, security panels, or medical
monitoring equipment. The PE-HMI1 with its TFT LCD display and communication features closely matches the functionality
and appearance of a real HMI end-product.

The PE-HMII is supported by the ¢? studio Integrated Solution Development Environment (ISDE) from Renesas.
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Key features

* Renesas Synergy™ S7G2 240-MHz ARM® Cortex®-M4 microcontroller
¢ Human Machine Interface (HMI)

— High-resolution 7-in. WVGA (800 x 480 pixels) TFT LCD display panel with a capacitive touch screen overlay
— Audio speaker and microphone
* Wireless connectivity

— On-board Wi-Fi 802.11a/b/g
—  On-board Bluetooth® 4.0 supporting dual-mode Bluetooth Classic with Bluetooth Low Energy (BLE)

* Wired connectivity

— Ethernet
— USB (1 x High-Speed, 1 x Full-Speed)
— CAN interface and RS-232/485
* Demonstration software: Thermostat and other applications using ThreadX® RTOS
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Block diagram
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Hardware features

The PE-HMI1 uses the Renesas Synergy™ S7G2 240-MHz ARMP® Cortex®-M4 microcontroller with 4 MB of flash, 640
KB of SRAM, and IEEE 754 single precision Floating Point Unit (FPU).

For a list of S7G2 peripherals and hardware details, see the S7 Series User’s Manual: Microcontrollers.
Interfaces
The PE-HMI1 supports the following user interfaces:

» High resolution 7-in. WVGA TFT LCD panel with a capacitive touch screen overlay. The display resolution is
800 x 480 pixels.

» Audio speaker with high-quality voice, mounted in enclosure

* Microphone mounted in enclosure
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* Wireless connectivity:

On-board Wi-Fi 802.11a/b/g
—  On-board Bluetooth® 4.0 supporting dual-mode Bluetooth Classic with Bluetooth Low Energy (BLE)
* Wired connectivity:

On-board single RJ45 Ethernet with support for IEEE 1588 Precision Time Protocol (PTP)
— Type A High-Speed USB 2.0 Host connector (USB-HS 2.0)
— Type Micro-B Full-Speed USB connector (USB-FS 2.0)
— On-board CAN interface with transceiver using a screw-in terminal

— On-board RS-232 and RS-485 combined on a screw-in terminal configurable by on-board switches
* One on-board reset button
* One 6-pin and one 12-pin Digilent Pmod™ Compatible connector

* Two user-programmable LEDs and one power indicator LED
On-board external memory components

* 32-MB SDRAM
* 4-GB eMMC

Power

* 5-V barrel connector mounted in enclosure
» Ethernet connection using Power over Ethernet (PoE IEEE 802.3at)
* CR1220 coin-cell battery backup for on-chip RTC

Debugging

+ SEGGER J-Link® Lite Cortex®-M with on-board JTAG connector
* 19-pin (0.05”) ARM® Cortex® Debug+ETM connector

Software features

Demonstration software programs are available as downloads from the Renesas Synergy Gallery in the form of a
CMSIS-Pack that can be imported into the ¢? studio Integrated System Development Environment (ISDE) to build and
run on the kit.

Application notes

Application notes and demonstration applications are available in the Demos and Applications tab of the Renesas
Synergy website at https://synergygallery.renesas.com/ssp. Examples of the categories we are developing are:

* Wired connectivity (CAN, RS-232/485, TCP/IP, web server, networking services)

* Bluetooth connectivity (Bluetooth Classic and Bluetooth Low Energy connection to mobile devices using various
profiles)

» Wi-Fi connectivity (access point enumeration, access point connection using secure protocols, TCP/IP, web server,
networking services)

* Multi-media (webcam, audio playback and record, audio processing, GUIX™ tutorials)

* MCU performance and power measurement (thread, throughput, and 1/O performance, low-power modes and
power measurement)
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* Security (protected memory and bus access examples, stack security examples, security protocols and services
examples)

Suggested links
Renesas Synergy Gallery

* https://synergygallery.renesas.com

Support

* https://synergygallery.renesas.com/support

Technical Contact Details

e America: https://renesas.zendesk.com/anonymous_requests/new
» Europe: http://www.renesas.eu/support/index.jsp
» Japan: https://synergybeta.renesas.com

In the box

The following components are included in the PE-HMI1:

* PE-HMII development board with an integrated 7-in. wide-format WVGA 800x480 display with capacitive touch
screen overlay

¢ 5-Vbarrel plug

« J-Link Lite ARM® with USB cable and target connector
» Ethernet cable, 2-m length

» Universal PoE power injector

e Quick Start Guide
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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 of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

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

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

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

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

“"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

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

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

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

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

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

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10.
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It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

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

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

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2801 Scott Boulevard Santa Clara, CA 95050-2549, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
9251 Yonge Street, Suite 8309 Richmond Hill, Ontario Canada L4C 9T3
Tel: +1-905-237-2004

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH

Arcadiastrasse 10, 40472 Dusseldorf, Germany
Tel: +49-211-6503-0, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
Room 1709, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100191, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 301, Tower A, Central Towers, 555 Langao Road, Putuo District, Shanghai, P. R. China 200333
Tel: +86-21-2226-0888, Fax: +86-21-2226-0999

Renesas Electronics Hong Kong Limited
Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2265-6688, Fax: +852 2886-9022

Renesas Electronics Taiwan Co., Ltd.
13F, No. 363, Fu Shing North Road, Taipei 10543, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
80 Bendemeer Road, Unit #06-02 Hyflux Innovation Centre, Singapore 339949
Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Malaysia Sdn.Bhd.
Unit 1207, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jin Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics India Pvt. Ltd.

No.777C, 100 Feet Road, HALII Stage, Indiranagar, Bangalore, India
Tel: +91-80-67208700, Fax: +91-80-67208777

Renesas Electronics Korea Co., Ltd.

12F., 234 Teheran-ro, Gangnam-Gu, Seoul, 135-080, Korea

Tel: +82-2-558-3737, Fax: +82-2-558-5141
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