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Introduction

This quick start guide describes the Renesas BACnet® Demo Kit set up. Highlighted components in this solution
includes a Renesas SK-S7G2 starter Kit which is using Renesas Synergy™ S7G2 Microcontroller Group and
Homneywell™ commercial product, BACnet® Fixed Function Thermostat. Using this Renesas Synergy™ SK-S7G2
Starter Kit, developers can easily start to evaluate on Renesas BACnet® solution. Contact your nearest Renesas sale
offices to request a live demonstration or kit for development.

Target Device
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Contents
I ] A0 0} (=] 0} £ TP 2
A T 1 = 3
2.1 BACNEI? MS/TP DEMO oo e e e et e e e et e e et e e e et e e et e e e et e e et eenaeeeenneeenens 3
2.2 BACNEEL I/P DEIMO .ot e et et e e e et e e e e et e e e et e e et eee e ee e e et e eaee e e naeneeenaenenens 3
T B LY od - 00T g Y o To] 1 1= o1 €= 4
3.1 BACNE? DEMO SUITCASE HL .oeeeieeeee e e eeeee et e e e et et et e e e ettt er et e e e et eeaeeeeneeeeenaenenens 4
3.2 BACNE? DEMO SUITCASE H2 .oeeeieeeeeeeeeeeeeeeeeeee et et e e e et e e et e e e ettt e r ettt e s s et eeaeeeeseeeeenaenenes 5
4. Setting Up the BACNEITDEMO ....cccuvviieeeeiiiee ettt e et e e e et e e e e eataa e e e e enreee s 6
4.1 CONNECHION FOr BACNET® DEIMO .. ueeeiee et e et e e et e e e et e e e et e e e et e e e et e e e e e e e eeenees 6
4.2 Setting up Ethernet port (TCP/IP configuration) for BACNEt® DEMO ........ceeevveererieriieeiieeenenns 7
5. The BACNEet® MSTP DeMO OPEIatiON ......ccceicurieeeeeierieeeeeeetieeeeeeteee e e e eaeeeeeeereeeeeeenaaeaeens 9
6. The BACNE® IP DEMO OPEratioN .......ceccueieiiieiieeiiieeitieeieesieestaeestee e e sraeestaeaseesnea e 12
7. Programming to the SK-S7G2 Starter Kit .......ceeiiiiiiiiiiiicen e 15
R01QS0012EU0100 Rev.1.00 Page 1 of 17

Nov 15, 2017 RENESAS



Renesas Synergy™ S7G2 BACnet® Demo Kit (SK-S7G2) Quick Start Guide

1. Kit Contents

The following components are included in the kit:

1. BACnet® Demo Suitcase #1 include
— SK-S7G2 Starter Kit
— RS485 Interface Board
— CAT5 cable

2. BACnet® Demo Suitcase #2 include
— BACnet®Fixed Function Thermostat (loneywell™)
— BACRouter
— RS485 Interface Cable
—  5Vdc power supply
— AC/AC wall mount 24 volt Adaptor
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Renesas Synergy™ S7G2

BACnet® Demo Kit (SK-S7G2) Quick Start Guide

2. Features

2.1 BACnet® MS/TP Demo

e BACnet® Demo Suitcase #1 include
a. 2 temperature sensors
b. 2 potentiometer
c. 2toggle switches
d. 2 Lightindicators
e BACnet® Demo Suitcase #2 include

a. BACnet®Fixed Function Thermostat (loneywell™)

b. BAC Router

2.2 BACnet® I/P Demo

e Demo Suitcase #1 include
a. 2 temperature sensors
b. 2 potentiometer
c. 2toggle switches
d. 2 Lightindicators

BACnet® Demo Suitcase #1

RRENESAS C§§/n rgy’

USB5 Vdc Input

Ethernet Port

MSTP Port

BACnet® Demo Suitcase #2

24 Vac Input — e

Ethernet Port

Honeywell Thermostat

ll<— 5 Vdc Output

o

il «— WMSTP Port
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Renesas Synergy™ S7G2 BACnet® Demo Kit (SK-S7G2) Quick Start Guide

3. Device Components
31 BACnet® Demo Suitcase #1

Components Pictures

BACnet® Demo Suitcase #1 including following items

Renesas Synergy™ SK-S7G2 Starter Kit

RS485 Interface Board

USB A male to B male cable
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Ethernet Cable Cat5 standard
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Renesas Synergy™ S7G2 BACnet® Demo Kit (SK-S7G2) Quick Start Guide

3.2 BACnet® Demo Suitcase #2

Components Pictures

BACnet® Demo Suitcase #2 including following items

BACnet® Fixed Function Thermostat

BAC Router

Regulated 1.5 amp power supply
Input :24 VDC/VAC
Output : 1.5 to 29VDC (adjustable)

AC/AC Wall Mount 24 Vac Adapter (40W)

Twisted cable for MSTP connection between Suitcase
#1 and Suitcase #2
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Renesas Synergy™ S7G2 BACnet® Demo Kit (SK-S7G2) Quick Start Guide

4. Setting up the BACnet®Demo

First, download the BACeye network explorer from MBS onto a PC from below web link.
http://www.baceye.com/kostenlos-testen

Note: Official BACeye license is needed to install for demonstrating this BACnet® demo.

Second, program the target SK S7G2 Starter Kit with appropriate firmware using one of the hex files.
a. Use “bacnetdemo-MSTP-suitcase.hex” file for MSTP demo (default setting)
b.  Use “bacnetdemo-IP-suitcase.hex” for IP demo

Third, setup the wiring connection for either default BACnet® MSTP Demo or BACnet® IP Demo as described in
Section 4.1 (A) or (B) respectively, and setup Ethernet port as described in Section 4.2. Finally it is ready to operate the
BACnet® Demo for demonstration.

41 Connection for BACnet® Demo
(A) MSTP Demo, Suitcase #1 and #2

Step 1. Set BAC Router switch setting “R” to ON and “T” to OFF position.

Step 2. Connect MSTP cable between Suitcase #1 and Suitcase #2

Step 3. Connect USB A male to B male cable between Suitcase #1 and Suitcase #2
Step 4. Connect CATS5 cable between the PC and BAC Router at Suitcase #1

Step 5. Connect Wall Mount 24 Vac Adapter to Suitcase #1 and plug in to power outlet

Set “R” ON; “T” OFF Suitcase #1

N -
! : Renesas Synergy g
/ 1

USB cable - /

Power Supply
24 Vac

MSTP cable

CATS5 cable

(B) IP Demo, Suitcase #1

Step 6. Connect CATS5 cable between the PC and Suitcase #1
Step 7. Connect USB cable male B to Suitcase #1
Step 8. Connect USB cable male A to PC USB port for power ON

| USB cable

CATS5 cable
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Renesas Synergy™ S7G2 BACnet® Demo Kit (SK-S7G2) Quick Start Guide

4.2 Setting up Ethernet port (TCP/IP configuration) for BACnet® Demo

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.

Step 6.
Step 7.
Step 8.
Step 9.

Right Click and select Properties to open Local Area Connection from Control panel, Network
connection.

Select Internet Protocol Version 4 (TCP/IPv4) and click Properties button

Set IP address either ©“192.168.100.241” for MSTP demo or “192.168.0.10” IP demo

Set Subnet mask to “255.255.255.0”
(Note: When selecting “Obtain an IP address automatically” option, you need to check IPv4
Address in Local Area Connection Status for clicking “Detail” button.)

Intemet Brotoc Version 4 (1CH/Pud) Propertes (9 it Verson (10 2 [omti]
General General

You can get IP settings assigned automatically if your network supports You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your netwerk administrator this capabilty. Otheruise, you need to ask your network administrator
for the appropriate IP settings. for the appropriate [P settings.

() Obtain an IP address automatically () Obtain an IP address automatically

@ Uge the folowing [P address: @ Use the Following 1F addresss

IP address: 192 . 168 . 100 . 241 IP address: 192 . 168 . 0 1

Subnet mask: pss . 255 .255. 0 Subnet mask: 255 .255.255. 0

Default gateway: Default gateway:

Obtain DNS server address automatically Obtain DNS server address automatically

@ Use the following DNS server addresses: @ Usg the following DNS server addresses:

Preferred DNS server: . . Preferred DNS sarver:

Alternate DNS server: . . Alternate DNS server:

[C] validate settings upon exit [C] validate settngs upon exit

MSTP Demo IP Demo
Intemat Protocal Version 4 (TCP/1Pv3) Properties D Network Camnection Detats =
General | Alternate Configuration Network Connection Details:
You can get [P settings assigned automaticaly if your network supports Property Value -
this capabity. Otherwise, you need to sk your network administrator Conmecti foDN
for the appropriate [P settngs. onnection-speciic an
Description Intel(R) Ethemet Connection (2} 12194
ST ——— DHCP Enabled a5
) Uge the following 1P acdress: 1Pv4 Address 152.168.100.241
- 1Pvd Subnet Maskc y
Lease Obtained Tuesday, November 07, 2017 11.05:3 _
Lease Bxpires Wednesday, November 08, 201723,
1Pv4 Defauit Gateway
1Pv4 DHCP Server 192.168.100.1
) Obtain DNS server address automatically 1Pv4 DNS Server
@) Use the following DNS server addresses: IPyd WINS Server
srefored DS NetBIOS over Tepip En... Yes
FIEIEeCDHS server: Linkocal [Py Address  [e80::7528:dad3:938e:0b35% 11
alternate OIS server: L 1PV Defauit Gateway
1Py& DNS Servers 20014888 68700608 45
[T validate settngs upon exit < m ’

Click “OK” button to store the setting and then click “Close” button in Local Area Connection
Properties box to complete the configuration.

Enable the Local Area Connection to get TCP/IP connection

Connect Power supply to the appropriate Suitcase and CAT5 cable per respective connection diagram.
Power up the appropriate Suitcase to test the network connection.

Open Command Prompt Windows and type “ping 192.168.100.241” or (IPv4 Address if assigned by
system) for MSTP demo or “ping 192.168.0.111” for IP demo
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Renesas Synergy™ S7G2

BACnet® Demo Kit (SK-S7G2) Quick Start Guide

Step 10.  Receive the message “Packages: Sent = 4, Received = 4, Lost = 0 <0% loss>"

If not, the TCP/IP network is not connect to BAC Router switch and check the network setting
Step 11.  The TCP/IP network connection between PC and target is established successful.
Step 12.  Close the Command Prompt Windows.

Successful TCP/IP connection establishment, Lost = 0 (0% loss)

EX Administrator Command Prompt

Microsoft Windows [Uersion 6.1.76811

IC:sUsersstoo>ping 192.168.8.81

Pinging 192.168.8.1 with 32 hytes of data:

Reply from 192 _168_8.1: bytes=32 timedims TTL=128
Reply from 192.168.8.1: hyte time{l TTL=128
Reply from 192.168.8.1: hyte 2 time<l TTL=128
Reply from 192.168.8.1: bytes=32 time<{ims TTL=128

Ping _statistics for 192.168.0A.1:

L e L 1C iHi—vecondss
Minimum = Bms,. Maximum = Bms,. Average = Bms

C:sUsersstoo>_

Copyright (c> 2889 Microsoft Corporation. All rights reserved.

Packets: Sent = 4, Received = 4. Lost = @ (Bx loss).

.

Failed TCP/IP connection establishment, Lost = 4 (100% loss)

Microsoft Windows [Version 6.1.76011

C:~Usersstoo> Ping 192.168.0.01

Pinging 192.168.0.1 with 32 bytes of data:
Request timed out.
Request timed out.
Request timed out.

Request timed out.

Ping statistics for 192.168.0.1:

C :~Usersstoo>

Copuright (c) 2009 Microsoft Corporation. All rights reserved.

Packets: Sent = 4, Received = ©, Lost = 4 (100 loss),
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Renesas Synergy™ S7G2

BACnet® Demo Kit (SK-S7G2) Quick Start Guide

5. The BACnet® MSTP Demo Operation

Step 1.

Step 2.

Step 3.

Open BACeye application in the PC and select Local Area Network connection “192.168.100.241”

that assigned and tested or IPv4 Address assigned by system for MSTP demo.

BACeye. Professional device control

Version 2.0.2.8
& J014-2016 MBS GmbH [ Krefeld | Germany

Please select the network card to be used in BACnet communication

I{].43_1032U]_15]- Wireless Metwork Connection (Intel{R) Dual Band Wireless-AC S260) -

143.103.201.16} Wirsless Metwork Connection (Intel(R) Dual Sand Wireless-AC 22607
32168.0.1} Local Area Connection el(R) Ethernet Connection (2) 1219-L|

Select Properties tag and check the Network Adaptor port number correctness from Step 1.

Please select a device ...

Type 2000

Please select a device ...

IA/ Refresh button
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Renesas Synergy™ S7G2 BACnet® Demo Kit (SK-S7G2) Quick Start Guide

Step 4. Click back arrow (Network button) to check number of Notes in the connected network.
The All Networks Windows shows the numbers of devices in the network
[EEEEE=R =
1
Step 5. Click forward arrow (Device button) and select one of the Devices listed in the Windows.

— Once selected the device, shows the device name on the screen and scan the object.
—  Wait to complete scanning

g@e@E ®=

Device Name

Scanning Progress Bar

\

Step 6. Show the list of objects in the selected device.
—  Select one of the objects by double clicking on the object.
(Here select BO 0 “Fan” for test)

e o 2031 MBS Gt - Sardcd Pt
Windon View _Diagecsis _Hele
Device 9998 oxs iossea 1021 7017 182457 (D) ==
Bacon:  mas p
Device ame: Marufacture Haneyee! Issonl
BAComAC. 0151
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Renesas Synergy™ S7G2 BACnet® Demo Kit (SK-S7G2) Quick Start Guide

Step 7. Change the Present Value to [1] Active for testing. Then click to send button.

[ESREE =)
|
-
Step 8. When pop up the Send message box,
—  Click Send Button to change the attribute setting.
— Then click Close Button to return the Object Windows.
= | = e
Send Send
S i e v —

— T ——— =

* Dace oftcswe. 10.11.3017 107342

Step 9. Show updated value in object Windows. When object BO 0 “Fan” is active, light up the Green LED in

the Suitcase #2. (Try object BO 0”Fan” for value [0] Inactive to turn off the Green LED)
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Step 10.

Try other Objects in the listed Devices.
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Renesas Synergy™ S7G2 BACnet® Demo Kit (SK-S7G2) Quick Start Guide

6. The BACnet® IP Demo Operation

Step 1. Open BACeye application in the PC and select Local Area Network connection “192.168.0.10” that
assigned previously for IP demo.

BACeye. Professional device control

Version 2.0.2.8
© 2014-2016 MBS GmibH | Krefeld | Germany

Please select the network card to be used in BACnet communication

I{].43_1032[I]_15]- Wireless Metwork Connection (Intel{R) Dual Band Wireless-AC S260) -

143.103.201.16} Wirsless Metwork Connection (Intel(R) Dual Sand Wireless-AC 22607
32168.0.1} Local Area Connection el(R) Ethernet Connection (2) 1219-L|

Step 2. Select Properties tag and check the Network Adaptor port number correctness from Step 1.

Step 3. Select Network tag and type “2000” in device search and click “Refresh” button

Type 2000

Please select a device ...

Refresh button
T
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Renesas Synergy™ S7G2

BACnet® Demo Kit (SK-S7G2) Quick Start Guide

Select device “2000” in device list will show the list of device objects in the Device filed

Step 4.
Devics 000 o e & @E@ B8
Step 5. Double click on object Demo - BO.1 and show the Binary Output object BO.1.
[E=8=8 =)
L — Al
Step 6. Change Present Value to 1 [ON] and click send button.
ufmmmmu:lu—msﬁlr e Pt =S )
| Fomen Vb [ ] 35 |
 § o
Step 7. Press Send button with checked Present Value 1 [ON]. In Suitcase #1, RED LED #1 is turned ON. Try

again Present Value 0 [OFF] to turn off the RED LED #1 in Suitcase #1.
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Renesas Synergy™ S7G2

BACnet® Demo Kit (SK-S7G2) Quick Start Guide
Step 8. When pop up the Send message box, click Close Button to return the Binary Output.
Select Present Value to 1 [ON] Click Send button
Sena (E=1 EoR [~~~ Send. =3 EeR (5]
Send : Send

s T o T

- oure o 2510201717 - Doeopisuer 25102017 18161

Step 9. Can try others object shown in the Binary Output for testing.
- prees = [ESREE =)
=2 |
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Renesas Synergy™ S7G2 BACnet® Demo Kit (SK-S7G2) Quick Start Guide

7. Programming to the SK-S7G2 Starter Kit

Step 1.  Attach to PC USB connector via USB cable to Suitcase #1.

Step 2.  Open J-Link Commander from Start menu in All Programs, SEGGER folder.

(Note: SEGGER J-Link download link: https://www.segger.com/downloads/jlink)

Seagate e
SEGGER

J-Link V6.14a

BN )-Flash Lite

EJ J-Flash S

Bl J-Flash

J-Link Commander

E! J-Link Cenfigurator

[ J-Link DLL Updater

B J-Link GDB Server

Step 3.  Enter the below commands to program target device.
1. Device R7FS7G2H
2. Speed 12000
3. loadbin C:\..\ROM_Synergy\file_name.hex, 0

ﬂ J-Link Commander

SEGGER J-Link Commander Ub.14a {Compiled Feb 27 2817 18:41:5h>
DLL version U6.14a. compiled Feb 27 2817 18:41:26

Connecting to J-Link wvia USB...0_K.

Firmware: J-Link OB RX621-ARM-SUD Ul compiled Mar 8 2817 13:46:30
Hardware version: U2.18

S/N: 708001469

UTref = 3.3088U

w “"connect" to establish a target connection. 7" for help
J-Link>device R7FS7G2
WJ-Link>Speed 12888
Belecting 12008 kHz as target interface speed
J-Link>loadbin C:“\Workspace~BA~BfiCnet“test“ROM~bacnetdemo—METP-suitcase_%68@hps.
hex. @
Target connection not established yet but required for command.
Flease specify target interface:
J> JTAG (Defaultd

)

4. Note: This BACnet® Demo Kit includes following Hex files for respective modules

a. BACnet® IP demo: bacnetdemo-1P-suitcase.hex
b. BACnet® MSTP demo: bacnetdemo-MSTP-suitcase_9600bps.hex
R01QS0012EU0100 Rev.1.00 Page 15 of 17
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BACnet® Demo Kit (SK-S7G2) Quick Start Guide

Please specify target interface:
JY JTAG (Default>)

"R?FE7G27H" selected.

Found SWD-DP with ID Bx5BAB2477

Found SWD-DP with ID Bx5SBAB2477

AP-IDR: Bx24778811,. Type: AHB-AF

AHE-AF ROM: OxEGBFFBEE (Base addr. of first ROM tablel
Found Cortex—M4 »Bpl. Little endian.

FPUnit: 6 code (BP)> slots and 2 literal slots

@ EABFFBBA

[A]1: FFFAFAAA,. CID: B1ASEAAD,. PID: AAABBAAC
[11: FFFA28084. B1ASEAAD,. PID: AAIBBAAZ
[2]1: FFFA3004. BiASEAAD, PID: AA2BBAA3
Ei} FFFA1888 ., B1ASEAAD . AA3BBAAL
[51

: FFF418088, B1859088D, @8BEB?A1
: FFF42088, B1859788D, BBBBB?25
[61: FFF4380808, B1859088D, Ba2EB?88
[71: FFF44888, B185988D, @81 BB?61
@ [81: FFF4500@, . @81 BB181
Cortex—M4 identified.
Halting CPU for downloading file.

i Flash download: Flash programming performed for 2 ranges (368448 hutes)>
E;ase: B.865s, Program: 1.98%s. Uerify: B.80%=. Restore: B.807s>

ﬂ]-LinkCDmmande{ A ‘ k=l &

Flash download: Total time needed: 2.979s (Prepare: B.0908=z. Compare: B.8

m

5. If programming is successful, will get “OK” message
6. After programming, disconnect the Suitcase #1 from the PC to evaluate.
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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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. 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
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. Unused pins should be
handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power reaches
the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not
access these addresses; the correct operation of LSl is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become
stable. When switching the clock signal during program execution, wait until the target clock signal
has 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. Moreover, 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.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm
that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group
but having a different part number may differ in terms of the 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. 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.
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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.
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