
 

 

 

 

 

 

 

 

 

 

 

 

Rev.1.01  Jun 2017 

Renesas Synergy™ Platform 
Synergy Tools & Kits 
Kits: PE-HMI1 

U
ser’s M

anual 

www.renesas.com

All information contained in these materials, including products and product specifications, represents 
information on the product at the time of publication and is subject to change by Renesas Electronics 
Corp. without notice. Please review the latest information published by Renesas Electronics Corp. 
through various means, including the Renesas Electronics Corp. website (http://www.renesas.com). 
 
 
 

Product Example HMI1 (PE-HMI1) 
 

Quick Start Guide 
 

Q
uick S

tart G
uide 



 

 

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 disputes 
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, drawing, 
chart, program, algorithm, 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 otherwise misappropriate 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, copy or otherwise misappropriation of Renesas Electronics products. 

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; and 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. 
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 (space and 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 third parties 
arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics. 

6. When using the 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 radiation characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any 
malfunctions or failure or accident 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 Renesas Electronics 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 ensure to implement 
safety measures to guard them against the possibility of bodily injury, injury or damage caused by fire, and social damage in the 
event of 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 by your own responsibility as warranty for your products/system. Because the evaluation of 
microcomputer software alone is very difficult and not practical, 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 investigate applicable laws and regulations that regulate the inclusion or use of 
controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use 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 not use Renesas 
Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., 
of weapons of mass destruction, such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including 
unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development, design, 
manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you 
shall not sell, export, lease, transfer, or release Renesas Electronics products or technologies to any third party whether directly 
or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described 
above. When exporting, selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any 
applicable export control laws and regulations promulgated and administered by the governments of the countries asserting 
jurisdiction over the parties or transactions. 

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of 
the terms and conditions described in this document, including this notice, and hold Renesas Electronics harmless, if such 
misuse or violation results from your resale or making Renesas Electronics products available any third party. 

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 majority-owned 
subsidiaries. 

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics. 
(Rev.3.0-1   November 2016) 



 

 

General Precautions 
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 VIL (Max.) and VIH (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 VIL (Max.) and VIH (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. 
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Renesas Synergy™ Platform 

Product Example HMI1 (PE-HMI1) 
1. In the box 
The following components are included in the Renesas Synergy™ Product Example for Human Machine Interface 
(HMI), PE-HMI1 kit: 

• PE-HMI1 with an integrated 7-in. wide-format WVGA 800x480 display with capacitive touch screen overlay 
• SEGGER J-Link® Lite for ARM® Cortex®-M with USB Type-A to Mini-B cable with target cable 
• Ethernet cable, 2-m length 
• 5V Power Adapter cable (2.1mm center positive) 
• RS232/485/CAN connector Plug 
• Power over Ethernet (PoE) power supply 
• Quick Start Guide (QSG, this document) 
 

2. PE-HMI1 Product Example 
NOTE: This QSG covers version 2.0 of the PE-HMI1 kit. 

 

3. Prerequisites 
3.1 Required software and tools 
• Minimum PC Requirements: Microsoft® Windows® 7 with Intel® Core™ family processor running at 2.0 GHz or 

higher (or equivalent processor), 8 GB memory, 250 GB hard disk or SSD, USB 2.0, Connection to the Internet  
• e2 studio Integrated Solution Development Environment (ISDE) from Renesas Synergy™ 
• Synergy Software Package (SSP)  
 

4. Overview 
This PE-HMI1 gives the user a complete and ready Out-of-Box platform to evaluate the Renesas Synergy Solutions for 
HMI applications. This QSG will walk you through using the Out-of-Box Demonstration application and give step-by-
step directions to develop, configure, generate, build, download and execute the “Blinky” SSP project. 

R12QS0002EU0101 
Rev.1.01 

Jun 15, 2017 
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4.1 Installation 
Tools are available for download at: https://synergygallery.renesas.com  

Note:  Version numbers of the tools may change. Below we show the versions that were available when this document 
was developed. 

 
1) Download and install the latest revision of the Development Tool - e2 studio (ISDE) following the below 

instructions: 
(NOTE: Unless informed otherwise below, use the default options.) 

a) You must select at least the Renesas Synergy™ Family when the below dialog box appears. 

 
b) You must select the additional software “GCC ARM Embedded 4.8.2014q3” when the following dialog box 

appears. 

 
2) Download and install the latest revision of the Synergy Software Package using the default options. 

 

4.2 Connecting the board components 
To power the board and connect the board to the PC, follow these steps: 

1) Connect the J-link Lite for Cortex-M, supplied with the kit, to connector J12 on the board as shown below. 

https://synergygallery.renesas.com/
https://synergygallery.renesas.com/
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2) Connect the J-link Lite for Cortex-M to the PC with the supplied USB cable. The LED on the J-link Lite for 

Cortex-M illuminates solid green if communicating properly with the PC. If the LED is not solidly lit (blinking or 
off) check the connection to the PC and make sure the drivers are loaded. If the driver is not automatically 
downloaded access SEGGER Microcontroller Co. KG’s website. Select “Downloads” then “J-Link” from the 
available icons. Always download and install the latest version of the J-Link DLL. Restart the computer after 
installation if you were connected to the kit and the LED is still blinking. 

 
3) Connect the Ethernet cable provided with the PE-HMI1 kit to the Ethernet port on the PE-HMI1 board. 
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4) Connect the other end of the Ethernet cable to the PoE supply and plug in the power supply. 

  
5) Using the included plastic screws, install the acrylic cover. 
 

4.3 Out-of-Box Demo 
1) The Weather Pane application will start and a graphics-rich image will be displayed on the LCD. 

  
2) Take a minute to press different days of the week and see some graphic magic like Alpha Blending in action. 

 

4.4 Running Blinky 
The Blinky Project is included in the SSP. Before running the project, ensure that the J-link Lite ARM is connected to 
the PC. 

To run the Blinky Project, you must first create a Renesas Synergy Project in the e2 studio ISDE; you can then debug 
and run the project on the PE-HMI1. 

 

4.4.1 Creating the Blinky Project 
To create a project: 

1) Start the e2 studio ISDE. Click <e2 Studio> under Windows Start Menu -> Renesas Electronics e2studio -> 
e2 studio NOTES: 

a) The e2 studio ISDE confirms the installed tool chain(s) the first time it is started after installing the toolchains. 

b) If the e2 studio ISDE displays the Welcome to e2 studio screen, review and click the [X] (it will not be 
displayed again). 

c) If you do not have a compatible tool chain installed, see section Prerequisites. 

2) If the Workspace Launcher Dialog box is displayed, click <OK>. 

Note:  Until you select “Use this as the default (workspace) and do not ask again”, the Workspace Launch window will 
be displayed when e2 studio is started. 
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3) Start a new Synergy Project by clicking on File > New > Synergy Project. 

The ISDE displays the Project Configuration (Synergy Project) dialog box. 

 
4) Enter “Blinky_PE_HMI1” as the Project name. 

5) The first time you configure a project you need to load a license file. Click on the browse icon of the License File 
and if needed browse to C:\Renesas\e2_studio\internal\projectgen\arm\Licenses\ (if you installed to the default 
locations). 

Note: After you have loaded the license file it will be loaded and displayed in License window by default. 
 
6) Click Next. 

The ISDE displays the Project Configuration (Synergy Project) window with the Device Selection options. 

 
7) Select S7G2 PE-HMI1 and leave all other options in this window at their default settings. 
8) Click <Next>. 

The ISDE displays the Project Configuration (Synergy Project) window with the Project Template Selection options. 
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9) Select S7G2-PE-HMI1 Blinky. 
10) Click <Finish>. 
Note:  The e2 studio ISDE has built in Perspectives. Until you inform the tool to remember your selection, it will ask if 

it can use the Synergy Configuration Perspective as shown below. 
 

 
11) If the Open Associated Perspective dialog box appears click <Yes>. 
12) The ISDE automatically configures the SSP to load and generate the necessary configuration files for the 

microcontroller hardware associated with the selected board. 

The ISDE displays the Synergy Project Editor where you can see all generated files and configurations by 
selecting the Clocks, Pins, Threads, ICU, and Components tabs. 

IMPORTANT NOTE: 

Do not be afraid to look around and check things out. The most important thing to remember is Edit-
>Undo will fix most anything you do that you want to take back! 

Generate the project by clicking the “Generate project content” button. Then build it with the build icon  

  
13) Debugging and running the Blinky Project. 
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To debug and run the project, follow these steps: 

1) Configure the debugger by selecting the drop-down menu next to the debug icon and select <Debug 
Configurations…>. 

 
2) Select your Blinky Project Blinky_PE_HMI1 Debug. 

 
Click Debug. 

Note:  IF asked to Confirm Perspective Switch, click <Yes>. (If you click the <Remember my decision> check box 
before clicking <Yes> you will not see this selection again.) 
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Note:  If the update J-Link firmware dialog box is displayed, we highly recommend that you click <Yes>. 

 
The ISDE downloads the project onto the board. 

3) Click on the Resume icon, , and the software will run till hal_entry (). 

4) Click on the Resume icon, , and the software will run, turning LED1 on and off. 

 
4.5 Next steps 
You can review the code for the Blinky Project in the src directory of your project. 

Application Notes and Demonstration Applications are available in the Synergy Software Package page → “Demos and 
Applications” tab of the Renesas Synergy Gallery https://synergygallery.renesas.com/ssp. Examples of the categories 
we are developing are:  

• Wired Connectivity (CAN, RS232/485, 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 & record, audio processing, GUIX™ tutorials)  
• MCU Performance & Power Measurement (thread, throughput, and I/O performance, low-power modes & power 

measurement)  
• Security (protected memory and bus access examples, stack security examples, security protocols and services 

examples)  
 

4.6 Reload the Out-of-Box Demo 
Should you desire to reload the original Out-Of-Box Demonstration application, you can find it and the instructions to 
reload it, in the SSP page → “Demos and Applications” tab of the Synergy Gallery. 
https://synergygallery.renesas.com/ssp. 

NOTE. The Out-of-Box demo on the Synergy Gallery may be an updated and improved demo. This kit contained 
version 1.0 of the PE-HMI1 Out-of-Box Demo. 

https://synergygallery.renesas.com/ssp
https://synergygallery.renesas.com/ssp
https://synergygallery.renesas.com/ssp
https://synergygallery.renesas.com/ssp
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5. Additional Resources 
Learn more about: 

• Synergy kits at http://www.renesassynergy.com/kits 
• Synergy Microcontrollers at http://www.renesassynergy.com/microcontrollers 
• Synergy Software at http://www.renesassynergy.com/software 
• Synergy Solutions at http://www.renesassynergy.com/solutions 
 

Website and Support 
Support:  https://synergygallery.renesas.com/support 

Technical Contact Details: 

• America: https://renesas.zendesk.com/anonymous_requests/new   
• Europe: https://www.renesas.com/en-eu/support/contact.html  
• Japan: https://www.renesas.com/ja-jp/support/contact.html 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All trademarks and registered trademarks are the property of their respective owners. 

http://www.renesassynergy.com/kits
http://www.renesassynergy.com/microcontrollers
http://www.renesassynergy.com/software
http://www.renesassynergy.com/solutions
https://synergygallery.renesas.com/support
https://renesas.zendesk.com/anonymous_requests/new
https://www.renesas.com/en-eu/support/contact.html
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