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Chapter1 General

This debugging MCU board is for RH850/F1L-group MCUs in the PLQP0064KB-A package.

The debugging MCU board allows internal tracing of RH850/F1L MCU products in the PLQP0064KB-A
package that do not have their own support for internal tracing.

The configuration of a system that includes the debugging MCU board and an E1/E2 is shown below.
Before using the debugging MCU board, be sure to read “Chapter 7 Notes on Usage”, along with
“E1/E20 Emulator, E2 Emulator Additional Document for user’'s manual” or “E1/E20/E2 Emulator for the
RH850 Family and the RH850 Pod for IE850 Release Notes” supplied for each MCU group.

The debugging MCU board is also connectable to a flash programmer (PG-FP5 or Renesas Flash
Programmer). If you wish to use the board in this role, also read “PG-FP5 Flash Memory Programmer
user’s manual” or “Renesas Flash Programmer user’s manual®.

The debugging MCU board is also usable in a stand-alone form (i.e. without an emulator or flash

programmer).
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No sollwaie is included.
It should be obtained via

web site. Mandatory Option |  j————————-—=———-—=
Selectable Option |

RHB50 device
(NOT included in the Debugging MCU boatd)

Debug MCU board
(Include Target Connector)

1
[ ]
[ ]
]

E1/E20 Emulator :

ROE000010KCEQD 1

ROEOQ0200KCTOOD :

EZ2 Emulator 1

RTEOTO0020KCEQDOOOR : 1 Target connector
: 1 (Included in Debug MCU board)
_______ .1_______ 2

_

S Type User Target system

1 DRATLERK
Figure 1 System Configuration

F FAELEZEFEALEBEOIZIAL—YaVURWETNARA—E

Table 1 Target Devices for Emulation Using This Product

Package Device Name
PLQPO064KB-A F1L_64pin ECO line or ADVANCE line
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Chapter 2 Package Contents

The components of the debugging MCU board are listed below.

£2 TV I MU R— FOBEERE
Table 2 Components of the Debugging MCU Board

Component Quantity Remarks
Debugging MCU board 1 For the dimensions of the board, refer to chapter 5,
(RTE7701015DMB00000J) Dimensions of the Debugging MCU Board.
Target connector 1 For the dimensions of the board, refer to chapter 5,
(64GB-TC-01S) Dimensions of the Debugging MCU Board.
Table of Toxic and 1
Hazardous Substances and
Elements
(R20UT0602CJ0101)
User’s manual 1 This manual

E3F H—F
Chapter 3  Specifications

®3 TNV INUAR— FOHEH—%
Table 3  Specifications of the Debugging MCU Board

Item Specification
Target MCU F1L_64pin ECO line or ADVANCE line
MCU installed on the F1L_176pin_Code flash:2MB ECO line or ADVANCE line or PREMIUM line
debugging MCU board (for details, refer to the datasheet)
Note: NOT included in Debugging MCU board. Please purchase the MCU separately.
Operating temperature 5to 35°C
Storage temperature -10 to 60°C
Humidity 35 to 80% (no condensation)
Power voltage Refer to the datasheet for the MCU installed on the debugging MCU board.
Clock Refer to the datasheet for the MCU installed on the debugging MCU board.
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Chapter 4  Setup Procedure

Follow the procedure below to use the debugging MCU board connected to an emulator or flash
programmer. If you wish to use the debugging MCU board in a stand-alone form, omit steps @ and @

of the procedure.

[EEFIE]
TEOOMSEODIETEH S, P e
@ Debug MCU Board®ICy 4 k (1C1) [CHEBATAENCU & 24 2, @ (TR §

TNy IMCUAR—FEV Sy FD1pin (A) EZEZDIpin(A) &
TINA ZADpinEBLTEHLESI &,

@ Debug MCU Boardé 2 —4'w h R T LEERT 5.

@ IZalL—42HLEI75v>adnys5v%E42—4y Y RTLAIC
ERd 5,

@ TIaL—4% (HLLFETFSv>aTdnss5v) #USBr—IJILTHRR
P UIERLERZANDS,

® =59 FRATLOEREANDS,

® VYIrYITY—ILERET S, l......|

Follow the procedure below to start the operation of the l
. RH850/F1L 176pin Device *
debugging MCU board. (With Internal trace)  +. \OT included in the
@ Mount the MCU on the IC socket (IC1) of the debugging W aciceieiiciiciis oW Debugging MCU board
MCU board. ‘

Check the location of pin 1 of debug MCU board's socket
(M), cover (A) and RH850/F1L 176 device.

Connect the debugging MCU board to the target system.
Connect the emulator or flash programmer to the target

system. % I
Connect the emulator or flash programmer to the host

machine via a USB cable and turn the power on. Target system

Turn on the power to the target system.
Start up the software tool.

@0 ® OO
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@ 2—5Y b RTLDERZEN S,

@ ITZalL—42ELEFE7353v2aTRISIDEREY. USBr—TILERR TP UM BHT,
@ TzalL—4 FBLLEFI75y2a7as5%) E89—4y FORTLENT,

® Debug MCU Board& 2 —4wy F L R T LZEHT,

® Debug MCU Board®I1CY 4 v k (IC1) A 5 ¥ &L RIREMCUZE 4497,

Follow the procedure below to end the operation of the debugging MCU board:

Close the software tool.

Turn off the power to the target system.

Turn off the power to the emulator or flash programmer and disconnect it from the host machine.
Disconnect the emulator or flash programmer from the target system.

Disconnect the debugging MCU board from the target system.

Remove the MCU from the IC socket (IC1) on the debugging MCU board.
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IZaL—50ER. RYNLETIBERE BTITIaL—%, TNAYINUR—FELVLI—HF LR T
LOEREZETHIZIZLTLEEW, BRAF VORKETII 2 L—20HEHR. MYSMHLZEFTS>E. T3
Alb—48, TRAYINUR—FE IV LR TLOBIERIE, RIE. RAXOFATHEELHYFETS,

Warning

Always switch the emulator, debugging MCU board, and user system OFF before connecting or
disconnecting the emulator. Failure to do so will create a FIRE HAZARD that can damage the emulator,
debugging MCU board, and user system or lead to PERSONAL INJURY.

IR

. RFIEVNEZHERBLTHLGE—F Y baRI 2 EZREL TS,
2. FRARICEEN G LGoEBEREX. 24—y FART EDRAEFITEDIZY 5 v I M RE LI-mHek
AHYFET, TRAILLETEREZHRELEZDEREFEFALMITLTIEEL,

Cautions

1. Check the locations of pin 1 before installing the target connector.
2. Failure of conduction during operation may be due to a crack in the solder for the target connector.
Check conduction with a tester and re-solder the target connector as required.
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Chapter 5 Dimensions of the Debugging MCU Board

Figure 2 shows the dimensions and reference pad pattern of the debugging MCU board.
Figure 3 shows the configuration.
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Figure 2 Reference Pad Pattern and Dimensions of the Debugging MCU Board
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IC1 CNI, CN2
(OB-176GM-NG-01T) (AXK Connector)
Port for 64pin Port
Pad for SERALOCK
Ut Aot 5ol der-short pad (default:short)
b4l %1
Xz %2
P10_8(FLHD1 ) —H P10_8(FLHO1)
Solder-short pad (defaul t:short) ~s17=7
JPO_0(TDI) T Jr0_0(T01)
JPO_1(T00) Iﬂﬂﬂ.— JPO_1(TDO)
JPO_2(TCK) HIfH— JPO_2(TCK)
JPO_3(THS) iﬂi}i— JPO_3(THS)
JPO_A(TRST) :ﬂi}:— JPO_4(TRST)
JPO_5(RDY) i+ JP0_5(ROY)
_RESET .EID'E— _RESET
FLMDO I Hi— FLUDO
T o e|ade ] A ] o
1P0_0 = | CN3 (7614-6002(3H)) |
ATYREF —— e = =
BVDD | —4 |2 1 % 9 ®
BYDD | |2
EVDD ot EVOD EVOD
EVDD l Thick pattern l EVDD
ATVSS
BYS3
BVSS %
E¥SS S
EYSS ] GND plane E:gs
AHOVOD Thick pattern M~ AWovoD
cl i
ANOVSS , AWOVSS
1SOVDD Thick pattern >e 1SOVDD
C2)0.1uF
130V3S 150¥5S
REGYOD Thick pattern REGYDO
AOVREF Thick pattern AOVREF
AOVSS Thick pattern AOVSS

X3  RTE7701015DMB0O0000J#& %X
Figure 3  Configuration of RTE7701015DMB00000J
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T, CCTRIROBEFEZEALTLET,
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Chapter 6 Mounting and Connecting Connectors

This section describes the methods for connecting the RTE7701015DMBO00000J to the target system.
Make connections with both the RTE7701015DMBO00000J and target system powered off.

The following abbreviations are used in this section.

TC: Target connector, MA: Mount adapter

R20UT2492XJ0301 Rev.3.01 Page 7 of 14
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[TCHE A —4y b RTLARE]

(1) 3—5Y FORTLOICEHERIY F/NZ—2I12H9 ) —LFAZEHLTLESLY,

(2) TCHEENHRIZCAROREE (KI4BH) AHYET., TORBODER2ZEELLZA TOIR
FOEER (15~300 b2 A4 THEY) 2B EYIRIIEI—S Y F S RATLOFRED
FEITRIES LTLEEL, ZOEEARTIDIBEVHRE (IR IDANCHY FENT
WBHRIE) #3—4 Y FORTLDIBE VMEBIZEHE TS,

(3) TCHEFESEH
2 LJ'LJ‘I:LLJ [J’LJ

(a) Y 7A—TIC:2EETHLE

245°C x 20Fb LA (AANER) 1--\_H
(b) FEATICEEET LL=
320°C x 5RP LA (1€ 41=1) f

4) 7599 ARBIZHT BFE
ARV AERERFICFAIS VI ADRBLEBEFROERAIC
BBEZENHYFET, BT TILIBETIARI A LEES T
EDORLEMEFITH>TLEEIV ARV AIE TSI RRFERNVAICEY T ULMEEZ L TL
FITDT, FT VI REFIFTFAHBENTLLLZEY,

4 TC EHEX
Figure 4 TC Projection

Mounting TC onto target system

(1) Apply cream solder to the foot pattern of the target system for mounting an IC.

(2) A circular projection is at the center of the bottom side of the TC (refer to Figure 4). Sparingly
apply two-component epoxy adhesive (type that hardens in 15 to 30 minutes is recommended) to
temporarily secure the connector at the specified position on the target system. At this time,
match the position of pin 1 (position where a corner is cut) with the position of pin 1 from the
target system.

(3) Soldering condition of TC

(a) Reflow soldering
At 245°C for a maximum of 20 seconds (main heating)
(b) Manual soldering
At 320°C for a maximum of 5 seconds (per pin)
(4) Precautions on flux splatter
If the solder flux splatters when the connector is soldered, faulty contact may occur. Be sure to
cover the upper part of the connector with aluminum foil. Do not clean the connector with flux
solvent, because the flux solvent may remain inside the connector.

[RTE7701015DMB00000J & TCOD $#5t]
() 2=y k-ax94 (1) ®1FEAE% RTET701015DMB00000J D 1 FE U EICEHE TELAL,
(2 ZOB, TCEARTATANBEENHHLEFRBF Ty ATHEALTIEEL,
@) TCIZAKTHTZDATAIMSLBNE I +HITERELTLEEWL, L, TCICARAMDBIZEIE, TCD
A—HER~OFBAME. HEBEFICEAET S LEHBROLET,

Connection of RTE7701015DMB00000J and TC
(1) Match the pin 1 position of the RTE7701015DMB00000J to the pin 1 position of the TC and insert it.

(2) Check that there is an electrical connection of TC and this adapter.
(3) Do not apply force to TC by an adapter. When the force is applied to TC, we recommend you to fix
the part with solder of TC with adhesives.

R20UT2492XJ0301 Rev.3.01
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(TC. MA. RTE7701015DMB00000J & FABF D ;F EHEIH]
(1) AV 2NERFRERECITRE

(a) TCRER, REIZT ST v I AANAYRATLISE
ARV BETSVIABNENYPTDT, AEICAYRAESERETILI—ILEEDBHRZE
DTHRITHFEL TS, FREDLECED OI~6EFToTLEELY,
ENTHEBBITRELGEEE, SOICEFERYBLTIEZSL,

(b) AR IRBIZSHNAYRALZGE
ARV IAMICRLKTHEDCHMIK EBBRRICHEDNDT, T3V TIHEREL TS
LY,

(2) ARV 2 ZER/EELT HDROIE

(a) BT TR FEFAD ORI 2 ELBFEREBTHEIZATILESL,

(b) ARV ARLOMEEHLEEHREL THALIKREELLTLEEL., B Thi-EMAGEL
AL E, ARV P ERIETEELHYFET,

(c) BERZEGA/FENES . MORKOMNVELGEZIRY FFEICELAH, —EICTREHELDSLYD
BREBLGNS LR TS, FIANGENDEREMAE LA LG WMESE. LikICHE
EZOMNMEEZTDFTHERALTLLEZELY,

@ Vv I, RBELVERBREICIFERATEEEA
4) METINARI B ZHALECLIZKIBESEROT A L. RENRELFEFT . 5—T v b
ATLEERGL, THGFHO L, ERALTIESL,

Precautions for handling TC, MA, RTE7701015DMB00000J
(1) Cause of faulty contact of connector
(a) If flux gets inside the connector when the TC is soldered
It is easy for flux to get inside of the connector. Clean the connector several times with a solvent
such as alcohol if flux gets inside. If conduction is still unstable, repeat cleaning.

(b) If dust gets inside the connector

Faulty contact occurs if dust such as a thread gets inside the connector. Remove dust with a brush.
(2) Cautions on inserting and removing the connector

(a) When inserting or removing the connector, be sure to hold down the lower (mating) connector or
board with your fingers.

(b) Before inserting a connector, make sure that the connectors are correctly positioned. If the
connector is inserted incorrectly positioned, it may be damaged.

(c) When removing a connector, insert some kind of thin non-conductive material such as a wooden
stick beneath the connector to protect the board from being damaged. Do not remove the
connector all at once. Remove it slowly. If only a metallic object such as a screwdriver is
available, wind a soft cloth around its tip.

(3) Do not use sockets in environments subject to shocks or vibration.
(4) A fractional delay time of signal propagation and a little capacitance are generated as a result of
inserting the connector. Make a thorough evaluation by connecting the target system.
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BE. COEFISAaAVTIL—TBIZAESNS E1/E2023a2L—4% 2232 L—% 1—H—X<T
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Chapter 7 Notes on Usage

Notes on using the debugging MCU board are given below.

This chapter does not include information given in “E1/E20 Emulator, E2 Emulator Additional Document
for user's manual” or “E1/E20/E2 Emulator for the RH850 Family and the RH850 Pod for IE850 Release
Notes” supplied for each MCU group, so be sure to read the manual as well.

O/R— FMELY &L\  eHandling the Debugging MCU Board
- ATy INUR— FEERT 58 (&, MRACHNY, Pa—rEEEY LEVESITHZITEREL
TLIEEL,
- KTy IMUAR— RISBREMEBHEEEZ SR LT IEZEL,
- KT Ny IMUAR— FICMCUZBE T HI5EIXIC) — FAER LBV S+ FEBE L TERELTLZE
Ly,

— Take full care not to touch any parts or cause short circuits on the debugging MCU board.

— Protect the emulator from excessive physical shock.

— Take full care not to twist IC leads when installing the MCU on the debugging MCU board.

OEJRIZ A e Supplying Power
-MOUDFERIEZEZ DL SIBEEEART /Ny JMUR— RIZEIMLAGENT S FZELN,
— Do not apply a power voltage that is beyond the range for guaranteed MCU operation.
O735viarAEYDNDEZHZ e Programming the flash memory
- ATy IMUAR— FICEHE L THERATAMCUD TSy a A ESRABKICIELERIHY £,
TNV THRIZAL—RAIZ—ARELIZGE. 75V ParEYDFEMEBLNET, T/3v MU
R—FIZEHLTLAMUERBEL T &L,

— The number of times that the flash memory in the MCU installed on the debugging MCU board can
be programmed is limited. If an error in erasure occurs during debugging, replace the MCU on the
debugging MCU board.

OT/\yJIZB LT e Debugging

s ARTNYINUR— FIEA— R TLEERLTOTNNYITDOAYR—FLTLET,

s TN IMUAR— FEERTODT N JIEHYR— b LTOWEEA,

— The debugging MCU board is only usable for debugging when it is connected to a user system.

— As a stand-alone device, the debugging MCU board does not support debugging.

OF /NNy HDitE & E L D:EIRICEIL T o Selecting the MCU Type When Starting up the Debugger

TNy TEEFDQ EBRE]IFA 7RI RY I ADTNARLTIE, FHT HMUELZERL T

&Ly,

— Select the MCU type for use in the [Device] section of the [Initial Settings] dialog box when starting

up the debugger.

R20UT2492XJ0301 Rev.3.01
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OMCU& d3E LY o Difference from the Actual MCU
« AT /%y MCUAR— K I(ZRH850/FILS JL—TDMCU (BI5E) ZRELTHERALET . TOIE. 7/3v FNCU
R—FLETMCUD /Sy r—DICEHETE U E#RL TLVET, NCUD EZH#EEDZE LV TRH850/FILY L
—7 A—4—RXIZaTFIL N—FIxT7#Hl ESRBLTLLIESY,
- TNy TRHEONCUDROM/RANEE & 7/3y FMOUAR— FIZRE L T AMCUIEE LS. L1558
BIZE 7V ZATETCLEVETDOTITFEL LS,

— An RH850/F1L-group MCU* is assumed to have been installed on the debugging MCU board. The
pin functions on the debugging MCU board are converted to match those of the MCU package. For
differences in pin functions between the debugging MCU board and the actual MCU, refer to
RHB850/F1L Group User’'s Manual: Hardware.

* NOT included in Debugging MCU board. Please purchase the MCU separately.
— The amounts of ROM and RAM in target MCUs differ from MCU installed on the debugging MCU
board, so even gaps in the memory map of the actual device are accessible.
OaA—H L AT LMEKET e« Designing the User System
EI/E2Z 22 L— 42 #FERTHEEEIA VT IL—TBICAESINDEI =2 7ILRIMOY J—R/ —
FESRELTCIZEEL,
- 75w adag I EERTARIE PGFPST 5y a - AFY - TR ID1I—H—XT=a
7)1 £ L <I& TRenesas Flash Programmer 75y a2 EEAAY I bz 7D1—H—XAI=a7
1 ZBRLTEEL,

—  Before using the E1/E2 emulator, refer to the user’s manual or release notes supplied for each MCU
group.

—  Before using a flash programmer, refer to “PG-FP5 Flash Memory Programmer user’'s manual” or
“Renesas Flash Programmer user’s manual®.

O75w>a7A4Y5<IZEALT eFlash Programmer
s ATNYIMUAR—FRIZEWNT 75y 70y 57 2ERATIERE. T/AyIMUR— FIZEEL
TWAMUD TS5y amTA—3 T 74 IILEFERAL T,
— If you use the debugging MCU board with a flash programmer, use the flash parameter file for
MCU installed on the debugging MCU board.
O73w>at)l77A4552TJIZBLT e Flash self-programming
s TNy TR OMCUDROM/RANE = & 7/Vy JMCUAR— FIZEE L TLWAMUIEEG S8, EL7LDE
BICHE 7R TECLEVNETOTIS Yy a w775V TIEETH7FLROTOY
DA XBTNY TRHEOMUNBEZEZA LN SICTEFELLZELY,

— The amounts of ROM and RAM in target MCUs differ from MCU installed on the debugging MCU
board, even gaps in the memory map of the actual device are accessible. Ensure that addresses
and sizes of blocks that are specified do not exceed the amounts of ROM and RAM in the target
MCU.

OA/Da 2 /N\—%IZE§L T e A/D Converter
*A/DaN—=EIE, TNy IMUR— RIZEHT ANCUE 11— R TLOMICE Y FEBRERLG ELE
T D0, EEONUE IEHBERIPELBY ET,

— Results of conversion by the A/D converter in the MCU on the debugging MCU board differ from
those in the actual MCU because of items such as the presence of a pitch-conversion board
between the MCU and the user system.

OBEBERICEL T e Power consumption
- TNy IMUAR— RIZHEET AMCUE T/ TRHEDONUIZERG 518, EROMCUE (LHEERNER
YEI,

— The amount of power consumed by the MCU on the debugging MCU board differs from the

amount consumed by the actual MCU because they are different MCUs.
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Appendix.A Compliance Sheet

CAUTION

This is a Test- and Measurement equipment with possibility to be significantly altered by user
through hardware enhancements/modifications and/or test or application software. Thus, with
respect to Council Directive 2004/108/EC (Directive on compliance with the EMC protection
requirements), this equipment has no autonomous function. Consequently this equipment is

not marked by the CE-symbol.
EEDT-ST-005-20

CAUTION

This equipment should be handled like a CMOS semiconductor device. The user must take all
precautions to avoid build-up of static electricity while working with this equipment. All test and
measurement tool including the workbench must be grounded. The user/operator must be

grounded using the wrist strap. The connectors and/or device pins should not be touched with

bare hands.
EEDT-ST-004-10

For customers in the European Union only

The WEEE (Waste Electrical and Electronic Equipment) regulations put
responsibilities on producers for the collection and recycling or disposal of
electrical and electronic waste. Return of WEEE under these regulations is
applicable in the European Union only. This equipment (including all
accessories) is not intended for household use. After use the equipment cannot
be disposed of as household waste, and the WEEE must be treated, recycled
and disposed of in an environmentally sound manner. Renesas Electronics
Europe GmbH can take back end of life equipment, register for this service at

1 http://www.renesas.eu/weee

Device files and sample code download(*1)

For target boards the device files and ready-to-use sample
Application(s) are available for download from the Renesas
TOOLWEB,www.renesas.eu/update.

Please mark “Target-Board/Adapter” as tool type and then
Select your target board from the list of products.
*1: Applicable in the European Union Only.
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other 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)
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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, HAL Il 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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