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On-Chip Debugging Emulator E1/E20 R20ANODASEI0102
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Troubleshooting Guide (for the RX600 Series) Mar. 29, 2011
Outline

This document gives examples of problems that may arise while using the E1 or E20 on-chip debugging
emulator in combination with RX600-series MCUs and remedies for these problems.

Some error messages vary with the version of the debugger. All examples given in this document use
E1/E20 Emulator Software V.1.01 Release 00.
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On-Chip Debugging Emulator E1/E20 Troubleshooting Guide

1. Troubleshooting on Startup

1.1 Why Does the Warning Message “Toolchain ‘Renesas RX Standard Toolchain’,
version ‘X.xx.x’ is missing” Appear after | Load a Workspace?

® This message indicates that a compatible compiler has not been installed or the version of the
compiler that was used to create the workspace is not present on the host computer.

® Newly install a compatible compiler or follow the instructions to select a compatible version of the

compiler.
@ If you do not need to execute a huild, you can ignore this message and start debugging with the E1
or E20.
High—performance Embedded Workshop [s_(|

. Toolchain 'Fenesas B Standard Toolchain', version 1.0.00° iz missing fram the following projectiz!
E Tutarial
L

There iz no compatible toalchain, Build functionality will not be available.

Figure 1.1  Compiler Version Does Not Match

1.2 Why Does the Warning Message “Target device driver missing, or connection
cancelled” Appear When | Try to Start Up the Debugger?

® This message appearing first indicates that the E1 and E20 software has not been installed yet.
® Install the E1 and E20 software.

Debueeer

Figure 1.2  Target Device Driver Missing
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On-Chip Debugging Emulator E1/E20

Troubleshooting Guide

1.3 Why is the [Emulator Serial No.] Section of the [Initial Settings] Dialog Box Blank?

® This indicates that the host computer has not recognized the E1 or E20 emulator.
Check that the USB cable is correctly connected and, if you are using the E20, that the power switch
on the E20 is ON, and then click on the [Refresh] button. If a serial number is still not displayed, refer

to section 4, USB Diriver.

Initial Settings

Device ] Cammunication |

MCU group: |R}{E1 0 Group ﬂ
Device: |REFEE108 ~|
Mode

[ Hot plug=in
Check the following and press OF button:
- the emulator iz not connected with the uzer svstem.

- the emulatar =erial Mo, is dizplayved.
" Writing the an—chip flazh memory mode

-

Pawer supply

-
o {

Cammunicatian

Emulator
[SBrial Mo J] Refresh

| | Cancel

[ Do not zhow this dialog box again.

Figure 1.3  Emulator Serial Number Not Displayed
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On-Chip Debugging Emulator E1/E20 Troubleshooting Guide

1.4 Why Does the Warning Message “The device ID code does not match the one for
the selected device.” Appear When | Start Up the Debugger?

This message indicates that the device selected in the [Initial Settings] dialog box does not match the
actual device on the user system. Select the correct device name in the [Initial Settings] dialog box

(Figure 1.5).

The device ID code does not match the one for the selected device. Please check the device name.

Figure 1.4 Device ID Code Does Not Match

%)

Initial Settings

Device l Gommunication |

MCU eroup: | FHE10 Group ﬂ
Device: \REFEE108 ~|
ode

[ Hot plug=in
Check the following and press OF button:
- the emulatar iz not connected with the uzer system.

- the emulator serial Mo, ig dizplaved.

" Writing the on—chip flazh memory mode
r

Power zupply
[~ Power tareet from the emulatar. (MAX 200ma)

{+ i

Cammunicatian

Emulator E1: OUMO00136 ﬂ Befresh

Serial Mo

(0] 8 | Cancel |

[ Do not zhow thiz dialog box again.

Figure 1.5  Selecting an MCU Group and Device
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15 Why Does the [Confirm Firmware] Dialog Box Appear?

® This indicates that the firmware version corresponding to the emulator software and the firmware
version in the E1 or E20 emulator are not the same. Click on the [Yes] button regardless of the
version numbers shown in the dialog box. Debugging is not possible after [No] has been selected.

CGonfirm Firmware El

It iz neceszary to download the emulatar firmware.
Do wou wish to download it now?

Current wersion:

Expected werszion:

Mo |

Figure 1.6  [Confirm Firmware] Dialog Box

1.6 Why Does the [ID Code verification] Dialog Box Appear?

® This indicates that ID-code protection is in effect. Enter the ID code that has been programmed in the
flash memory of the MCU. For details on ID-code protection and what to do when you do not know
the ID code, refer to section 3, ID-Code Protection.

ID Code verification

Pleaze input the ID code being written in the flash memaory.

ID Gode: |

Ihput Mode
f* Hew : Specify ID code by hexadecimal 32 digits.

" A5SCH : Specify ID code by ASCI character within 16 letters.

0] | Cancel |

Figure 1.7  [ID Code verification] Dialog Box
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1.7 Why Does the Message “Includes invalid value or symbol:” Appear When | Enter
an ID Code in the [ID Code verification] Dialog Box?

® This message indicates that the entered ID code was incorrect.

® Check the ID code again. The ID code must consist of 32 bits, including the control code.

L] E Inchudes invalid walue or =vmbo0000000000000000000000000000000
L

Figure 1.8  Includes Invalid Value or Symbol

1.8 Why Does the Message “Unable to connect to the emulator ()” Appear?

® This message indicates that the E1 or E20 emulator is not correctly connected to the host computer.
Refer to section 1.3, Why is the [Emulator Serial No.] Section of the [Initial Settings] Dialog Box
Blank?.

Unable to connect to the emulator (0.

Figure 1.9  Unable to Connect to the Emulator
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1.9 Why Does the Warning Message “Cannot detect the user system. Please check
the connection between the emulator and the user system.” Appear?

® Check that the E1 or E20 connector is firmly connected to the user system.

® If you are using the E1, check that pin 14 of the emulator connector is connected to GND. The E1
recognizes the connection of the user system when it detects that this pin is at the low level.

® If you are using the E20, check that pin 5 of the emulator connector is connected to GND. The E20
recognizes the connection of the user system when it detects that this pin is at the low level.

Cannot detect the user system. Please check the connection between the emulator and the user syskem,

Retry | Cancel

Figure 1.10  Cannot Detect the User System

1.10 Why Does the Warning Message “Power on the user system and press OK.”
Appear?

® Check that the user system is supplied with power.
® Check that the VCC pin of the emulator connector is connected to VCC on the user system.

Powwer on the user svstem and preszs OF.

e B Gancel

Figure 1.11  Turn the Power on
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1.11  Why Does the Warning Message “A timeout error. The command is not executable
because the signal on the RESET pin is active.” Appear?

® This message indicates that the MCU cannot be reset. Ensure that the RES# pin of the emulator
connector and the reset circuit on the user system are not fixed to the low level.

& timeout error. The command iz not executable because the signal on the BESET pin iz active.

Figure 1.12  Timeout Error

1.12 Why Does the Warning Message “A JTAG communication error. Please retry with
reducing the JTAG clock.” Appear?

This message indicates that the MCU cannot operate normally or the connection between the MCU and the
emulator is incorrect. Although there are a number of possible causes, typical examples are listed below.

® Check the connection between the MCU and the emulator connector.

® \When an RX610-group MCU is in use, the connection pattern between the MCU and the emulator
connector depends on whether the emulator is being used as an on-chip debugging emulator or in
the boot mode. Check that the emulator connector (attached to the E1 or E20) is the one for an
on-chip debugging emulator.

® [f you are using an extension cable to connect the MCU and the emulator connector, try using a
standard cable instead.

® Check whether a filtering circuit is placed between the MCU and the emulator connector. If this is the
case, temporarily remove the filtering circuit and check the operation.

® Check that the handling of pins necessary for the correct operation of the MCU (pins associated with
power supply and reset, e.g. VCC, GND, VCL, RESET) is correct.

® Check that the oscillator circuit connected to the MCU is operating correctly.

® Check that the EMLE pin is pulled-down (this pin must not be directly connected to GND) and
connected to the emulator connector. If the EMLE pin is not connected to the emulator connector, the
pin must be manually switched to the high level before debugging proceeds.

® If you are using the E20, check that the GND bus lead of the Mictor connector is correctly connected
to GND (“GND bus lead” refers to the pin at the center of the connector).
Pin 5 of the Mictor connector is not GND. Failure to correctly connect the bus lead to GND will lead to
this error and to unstable operation.

& JTAG communication error. Please retry with reducing the JTAG clock.

Figure 1.13  JTAG Communication Error
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1.13 Why Does the Warning Message “A communication error.” Appear?

Possible causes are the same as those given in section 0,

Why Does the Warning Message “A JTAG communication error. Please retry with reducing the JTAG clock.”
Appear?.

& communication error. An incorrect command code has been received from emulator firmware. Pleazse restart the
emulator and the debugeer.

Figure 1.14  Communication Error

1.14 Why Does the Warning Message “The emulator failed to connect with the MCU.
There is a possibility that pin states or operating mode of the MCU is not correct.”
Appear?

This message indicates that the emulator cannot connect to the MCU.

® Ensure that the levels on pins MDO and MD1 are not those for the boot mode.
The emulator cannot establish a connection in boot mode.

The emulatar failed to connect with the MG There iz a pozsibility that pin states or operating mode of the MGCU s
not correct.

Figure 1.15 Emulator Failed to Connect with the MCU
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2. Troubleshooting in Operations after Startup

2.1 What is the Procedure When the Downloaded Program is not Displayed Correctly
After | Start Up the Debugger?

The endian is selectable for a RX600-series MCU. If the endian selected for the MCU does not match that
selected when the program was created, the debugger cannot recognize the reset vector value of the
downloaded program.

To check the endian selected when the program was created, select [Build]->[RX Standard Toolchain] in the
High-performance Embedded Workshop to open the [RX Standard Toolchain] dialog box and see the [CPU]
page (which shows compiler settings).

To check the endian selected for the MCU, see [Endian] on the [MCU] page of the [Configuration Properties]
dialog box.

If the selections do not match, modify either of them.

Gonfiguration Properties El
RX Standard Toolchain E‘E‘ Internal flash memary overwrite ] External flash memory ]
Mcu Syt
Configuration CAG+ ] fzzembly ] Link /Library } Standard Library Toa hl L ] e ]
|Dahug ﬂ GFU: Operating mode
= @ All Loaded Projects Details Mode: S inele—chip mode
=G nidi "
e The two must —— (e | 7)
[0 G+ source file . [zsoon
+-[] Assembly source file Eact interrupt vector register matCh i ey (LTS |[PHEET Mz
+-(] Linkage symbal file Nane - External memory areas
B Area e [ BUS tidth [
ROM : Mare -
iﬁ:ﬁ Tutorial — High—-performance Embedded Workshop — [sort.cl
<+ File Edit “iew Project BEF[N Debug Setup Toolz Tegt Window Help
O = == R Standard Toalchain..
® 108 2 5 Build File Citrl+F7 "o
= - FE .
==l |_| Build F?
t53 Build All Work RAM start address {0x400 T —
; bytes used) 4000
@ Tutorial Build Multiple.. ¥
=23 G source file Clean Gurrent Project
dhsote | EE Clgan All Projects [0 oK Oancel |
intpre.c - pee spe
|%1 reseipre.c Update All Dependencies [~ Do not show this dialoe box again,
Compiler settings MCU settings
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2.2 What is the Procedure When | Try to Execute a Debugging Command but It is Not
Accepted?

Check whether you have selected [Writing the on-chip flash memory mode] in the [Initial Settings] dialog box.
If the message shown below is displayed in the output window, the emulator is operating in the flash
programmer mode. The only possible action in the flash programmer mode is downloading. To execute
debugging commands, select the debugging mode instead.

&2 =

This operation is not supported in Flash Writer Mode.

L lx

;\ Euild }\Debug I.v\r.' Find in Files 1 .}‘\ Find in Files 2 .}‘\ Macro I.‘f\'TesI: .}‘\ Wersion Control I.-'r

Figure 2.1  Display in the Output Window

2.3 Why Are the Values of 1/0 Registers Shown in the [Memory] Window Incorrect?

Access to I/O registers must be in units of a defined size.

When the display in the [Memory] window is in byte units, for example, the values of registers for which
access must be in word units are not displayed correctly.

For this reason, we recommend the use of the [IO] window for viewing and setting values of the 1/0
registers.

2.4 What is the Procedure When | Expand the RIIC (IC bus interface) Entry in the [10]
Window to View the Values of Registers but the Values are Incorrect because the
[I0] Window Reads ICDRR (I°C Bus Receive Data Register) Every Time the
Program Stops?

After the entry for a module is expanded in the [IO] window, the window reads the values of the registers of
that module every time the program stops.

However, reading changes the states of some registers, including ICDRR in RIIC. Such registers should not
be read from the [I0] window.

Select either of the following ways to prevent the [IO] window from reading such registers.

® Collapse the entry for the IO module containing the register that you do not want to be read.
Modules collapsed in the [I0] window will not be read.

® Select [Lock Refresh] from the popup menu of the [IO] window. This prevents reading for the [IO]
window. You can still update the values of I/O registers at a desired time by selecting [Refresh].

R20AN0045EJ0102 Rev.1.02 Page 12 of 21
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2.5 Why Do Values in Data Flash Memory Change Every Time | View Them in the
[Memory] Window?

The default state (immediately after erasure) of the Data Flash in RX600-series MCUs is undefined so
different values are read out every time. This is simply one of the MCU'’s specifications and is not a defect.

2.6 Why Does the Message “The setting of the peripheral module clock (PCLK) is
outside the range. Please check the setting of the input clock (EXTAL) and the
system and the system clock control register (SCKCR).” Appear and Programming
Fail?

The combination of the value specified for [Input clock (EXTAL)] in the [Configuration Properties] dialog box
and the setting of the peripheral module clock selection bits in the system clock control register (SCKCR)
produces a frequency beyond the allowed range of peripheral-module clock (PCLK) frequencies.

Check both settings.

Debuegeer

' The zetting of the peripheral module clock (PCLED iz outside the ranee. Fleaze check the setting of the input
b clock EEXTALY and the system clock contral register (SCKGRD.

Figure 2.2  Peripheral-Module Clock (PCLK) Designation is out of Bounds

2.7 What is the Procedure When Rewriting the Flash Memory through the Program
Succeeded with the Emulator but Failed with the Actual MCU?

The data in the FCU ROM must be transferred to the FCU RAM before rewriting the flash memory in an
RX600-series MCU.

When the emulator is in use, the emulator program transfers data from the FCU ROM to the FCU RAM, so
rewriting the flash memory is possible even if the user program does not handle the transfer.

For usage of the FCU ROM and FCU RAM, refer to the user's manual for the MCU.
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2.8 What is the Procedure When the Debugger Cannot Read the Latest Values from
Location in the On-Chip Flash Memory That Have been Altered by a User

Program?

Since caching of the on-chip flash memory on the host computer is enabled by default, it is not possible to
read the most recently updated values from the on-chip flash memory.

If the on-chip flash memory is to be updated by a user program, select the [Debugging the program
re-writing the internal flash.] checkbox on the [System] page of the [Configuration Properties] dialog box.

Configuration Properties

MU

Switching function
f* Trace conditions
~

Debue function

Internal flazh memary overwrite ] External flash memary

Syztem

(_IV Debugeing the program re—writing the internal ﬂash.i]

o]

Cancel

[~ Do not zhow thiz dialoe box again.

Figure 2.3  Debugging of Programs That Involve Rewriting of the On-Chip Flash Memory
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2.9 Why Don’t Values Change as Expected during Realtime RAM Monitoring by the
E207?

Check the following points.
® [Realtime RAM monitor] must be selected in the [Configuration Properties] dialog box.

® Automatic variables cannot be monitored by realtime RAM monitoring because values are stored in
registers or on the stack.

® [f optimization by the compiler eliminates a variable to be monitored or its assignment, declare the
variable as volatile to prevent this optimization.

DMA access cannot be monitored by realtime RAM monitoring.

Monitoring of 1/O registers for which the values are constantly being updated is not possible because
realtime RAM monitoring is actually realized by monitoring reading and writing of memory by the
MCU. Detecting changes of values in areas that are not read or written by programs is thus not
possible.

2.10 Why Does the Warning Message “Not enough memory” Appear When | Download
a Program?

This message indicates that the destination is an access-prohibited area.

See the memory map in the hardware manual for the MCU and check that the download module
does not include a reserved area (access-prohibited area).

® If the download module includes external address space, check that [Single-chip mode] is not
selected in the [Operating mode] section of the [Configuration Properties] dialog box that appears
when the emulator is booted up.

Debueeer g|

'E Mot enough memarsy
2 File: Cawork Space¥ Tutorial¥E1 E20¥RXE00% Tutarial_LittleEndian¥ Tutor ial¥ Debue¥ Tutorialabs

Figure 2.4  Not Enough Memory
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3. ID-Code Protection

3.1 What is ID-Code Protection?

ID-code protection is a function that prevents the reading and modification of flash memory by third parties.
This is a security function of the MCU rather than the debugger.

After the user writes an ID code to a specific address in the on-chip flash memory, anyone who does not
know the ID code is unable to read or modify data in the on-chip flash memory. For details on ID-code
protection, refer to the hardware manual for the MCU.

3.2 Handling of ID-Code Protection by the E1 and E20

Handling of ID-code protection varies with the operating mode selected in the process of booting up the
emulator.

® [Debugging mode]

ID-code protection that has been set by a user program is ineffective in this mode (i.e. all bytes of the
ID code are FF even when downloading or control via the [Memory] window is attempted) except in
cases where the flash memory has been updated by the user program.

® [Writing the on-chip flash memory mode]

The ID code that has been set by a user program is effective.

Initial Settings gl

Device ]Oommunication |

MCU eroup:

Deyice: |REFE6108 =]
(~ Mode

+ Debuegineg mode

[~ Hot plug=in
Check the following and press OK button:
- the emulator iz not connected with the uzer svstem.
- the emulatar zerial No. iz displaved.

" Writing the on—chip flazh memory mode
B

LS

Power supply
[~ Power tareet fram the emulator. (MAX 200maA)
{s i

Communication

Emulater 1 g ma00t 36 ~|  Esfresh

0]4 | Cancel |

[~ Do ot show this dialog box again.

Figure 3.1  Operating Mode
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3.3 What is the Procedure When | Don't Remember the ID Code?

If you do not remember the ID code to be entered in the [ID Code verification] dialog box, you can try to do
so in the three ways described below.

ID Gode verification

Pleaze input the ID code being written in the flash memaory.

ID Gode: |

Input Mode
f* Hex : Specify ID code by hexadecimal 32 digits.

" ASCI : Specify ID code by ASCI character within 16 letters.

(0] 4 | Cancel |

Figure 3.2  [ID Code verification] Dialog Box

® First, enter an ID code in which all digits are 0.

The ID code area is adjacent to the vector area. All digits may be 0 unless a particular ID code has
been intentionally specified by a user program.

® When you know which program was the last to have been downloaded

Use a simulator to download the program, check the value at the ID-code address, and then enter that
value in the [ID Code verification] dialog box.

® When you do not know which program was the last to have been downloaded

Use an on-board programmer (e.g. the Flash Development Toolkit) to connect to the MCU. When the
dialog box for ID-code authentication appears, enter any ID code.

Depending on the control code for ID-code protection (refer to the hardware manual for the MCU), the
contents of the flash memory can become erasable when the ID code does not match.

If you still cannot connect the debugger even in any of the above ways, Renesas is unable to offer any other
solution.
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4. USB Driver

4.1 Checking That the USB Driver Has been Installed

To check that the USB driver is working correctly, see the state of the ACT LED on the E1 or E20 emulator
after connecting the emulator and host computer via a USB interface cable.

Table 4.1 shows the states of the ACT LED and their meanings.

Table 4.1  ACT States and Meanings

ACT LED Communication between the Host Checkpoint
Computer and Emulator
llluminated The emulator is usable. The USB driver has correctly been installed.
Blinking The emulator is not usable yet Check whether the USB driver has correctly
because the USB driver has not been installed (by following the procedure
been recognized. below).
Not illuminated Communication has not been Check whether the USB interface cable is
established. correctly connected, the host computer and
emulator are supplied with power, and no items
are damaged.

Follow the procedures below to check whether the USB driver has successfully been installed.

(1) Open the properties window for [My Computer] ([System Properties] dialog box).

(2) Open the [Hardware] tabbed page and click on the [Device Manager] button as shown in Figure 4.1.

System Restare Autamatic Updates Remate
General Cornputer Mame Hardware Advanced
&dd Hardware ‘wizard

% The Add Hardware ‘Wizard helpz you install hardware.

Add Hardware 'Wizard

Device banager

The Device Manager listz all the hardware devices inztalled
on your computer. Uze the Device Manager to change the
properties of any device.

[ Diriver Signing nm
"‘-n...\_—_—__’_,.p’

Hardware Profiles

Hardware profiles provide a way for pou to set up and store
different hardware configurations.

[ Hardware Prafiles ]

’ ] ” Cancel ]

Figure 4.1  [System Properties] Dialog Box
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(3) Check that [Renesas E-Series USB Driver] is shown under the [Renesas Emulator] category (Figure

4.2).

£ Device Manager

File  #Action Wiew Help

& 2 a8
SELZKF:

SAS-LE
¢ Compuker

+-2gs Disk drives

+ é Display adapters

4L DYDJCD-ROM drives

+ Floppy disk controllers

+ _ﬁ, Floppy disk. drives

-+ IDE ATAIATART contrallsrs
+-p Kevboards

+-1") Mice and other painting devices
-7 Manitors

MNebwork adapters

Ports {COM & LPT)
+ ﬂ Processors
= \> Renesas Emulator
\> Renesas E-Series USE Driver
+- 8, Sound, viden and game controllert

Universal Serial Bus controllers

+- ¥ Ports (COM & LPT)

- \> Fenesas Emulakar
\> Renesas E-Series LISE Driver
=7 ntrollers

Check that the USB driver has been installed.

Figure 4.2

Device Manager

Some drivers under the [Renesas Emulator] category may have a [!] or [?] mark attached to the icon. These
drivers may not have been successfully installed, so delete them, disconnect and re-connect the USB cable,

and then re-install the USB drivers.

- 5%9 Rerezas Emulatar

&y USE Device

Figure 4.3

Display Indicating Failed Installation of a USB Driver

If you cannot find any driver under the [Renesas Emulator] category, check that the emulator software has
been installed, disconnect and re-connect the USB cable, and then re-install the USB drivers.
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Website and Support

Renesas Electronics Tools Website

http://www.renesas.com/tools

Inquiries

http://www.renesas.com/inquiry
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Notice

1. Allinformation included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas
Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to
be disclosed by Renesas Electronics such as that disclosed through our website.

2. 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.

8. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of i ictor products and 1 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.

5. When exporting the 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. You should not use Renesas Electronics products or the 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. 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.

6. 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.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard”, "High Quality", and "Specific'. The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. 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 categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. 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 El product for an ication categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.

The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"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.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically
designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. 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 ct istics. Renesas ics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

9. 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 system manufactured by you.

10. 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.

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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