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1. EMERRIASEG

ARV, ERIER 1.1 o) TAR SRR BEAT SRR A -

=11 LIEEH

i SES

FrRAE R RX113

CPU T {Esn% 4MHz: KiRF EIR%8E (LOCO) , FiERTIERER
15kHz: 1RINFEERTEE LPT TIERtsh (ILOCO)

TEERE 3.3V

FHEERF Little Endian

TEER BERER

ERFA LI CS+ (V3.00.00)

C 4miEse RX build tool CC-RX (V2.02.00.04)

SEGIFEMA Ver.1.00

i A =& 1 R5F51136AXFM (256K)
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2. SEBEE

2 2.1 FIH T AR FE AR A F RO S D RE -
* 2.1 SMEITHEEFIAIR

5NEIThRE

R

FEEAAMRRNAT (CTSU)

MEMBEER EERNBEE

HiRfEXESIzE (DTC)

% RAM s fiRN 1% EESANE CTSU H 88
% CTSU BN 245 R1E51% 3 RAM

KINFEEREE (LPT)

AT AREFHHIURKIREBSEANERNZE (EPREAE: 100ms)

SfHiEEESISR (ELO)

RERNFEEMFNDEIERESAEMHES, FENRGHIERD
HREEE TIER B RERR DT

22 5 TARIHRE T AR CPU [Bh{ERL R
% 2.2 CPU BIZH{ELER
CPU BYzhE#ER R &4
BEER B LPT EHESTIRENZER
(RRIEN £ TR RO A0IE )
IRERHER BEENITHIZSESE (SBYCR) B bit 15: SSBY=0
&, @Bt WAIT {5 S BZER
BEER Bid CTSU MEFERPETIIREIZIER

(AR B 45 R TP B AL TR +RAIR/AERLIRF | BT AL 38D

RAEFIRN

BESNIEHIEEE (SBYCR) By bit 15: SSBY=1
g, @it WAIT {5 S BZER

R 23 FIH TARIIFE LAERT CTSU HIBhER .
%= 2.3 CTSUMIT{EtER

CTSU WzhfEER R TR F

HERNK CTSU #Z#IZ 588 0 (CTSUCRO) HY bit 2
FFE2%: CTSUSNZ=(Q Note1

RIhFEER CTSU #z#IZ% 28 0 (CTSUCRO) HY bit 2

ff5%: CTSUSNZ=1 Note1

Note 1. X FIEEXHNEZERIB

SEEHFM.
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REFHIRN

CPUEIMERRR

CTSUGNERT

v e e FEER RN pm e REFHHENR
BRRN (SNZE = 0) R (SNZE = 1)
KINFEER BEEN RIhFEER
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3. AR
34 XK

R 3B T AN U B SOk, Hrp ANV S B O R IR BT B A R S

*=3.1 A H

X E &3
r_main.c FIEFRIFEX M
r_low_power.c WEARINFENERIRSC
r_software_standby.c WA LRSI S
r_ctsu.c &= CTSU BB
r_ctsu_physical_driver.c CTSU ¥138 E Ik =h 5 S
r_dtc.c ¥ DTC BESC i
r_touch.c ¥l bR AR S
r_touch_APl.c fili% AP BOIRSC
r_low_power.h WERINFENER LS
r_software_standby.h W E R SRSk
r_ctsu.h ¥=#) CTSU Byk3c
r_dtc.h ¥=#) DTC ROk i
r_touch.h YEBI AR Y L3
r_touch_APLh fiis API B4
3.2 EIIREFME

R 3250 TIEDUR E M IPIRES . IHIRIE R G w e il

#* 3.2 EMEEEE

= ik WEE kN
DTC.DTCVBR | 0x00007C00 | dtc_vector60 (0x00007CFO0) DTC f&ix bt

dtc_vector61 (0x00007CF4)
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F£33M1F 34

N\

1 T A S 5 A 1

%= 3.3 HE—R (r_low_power.h)

r_low_power.h

EE WEE A=
MODULE_STOP_DISABLE |0 B EEREE (RIFETD
MODULE_STOP_ENABLE |1 RIFEHZIE (RIFIEDD)
MSTP_STATE_DTC 1 DTC &Z¥1ZIE A 70 /22 IE G E1E
MSTP_STATE_RAMO 0 RAMO &= 1E By 5t 15/ 285 1E 18 BB
PIN_SIZE 100 f# I AY MCU HUE B
DEF_POPDR_MASK 0x34 #% 0 0 /0 RikkiE
DEF_P1PDR_MASK OxFF iwE 1 1/0 RikklE
DEF_P2PDR_MASK OxFF iwH 2 110 Rk &
DEF_P3PDR_MASK 0x07 %0 3 1/0 RikiE
DEF_P4PDR_MASK Ox5F iwH 4 1/0 RikgiE
DEF_P5PDR_MASK Ox7F #wH 5 1/0 Rk &
DEF_P9PDR_MASK 0x07 %0 9 1/0 Rk E
DEF_PAPDR_MASK OxFF w0 A /O Rik(E
DEF_PBPDR_MASK OxFF %0 B I/0 R#g{E
DEF_PCPDR_MASK OxFF %0 C /0 Ba
DEF_PDPDR_MASK 0x1F %0 D I/0 Rika
DEF_PEPDR_MASK OxFF %0 E /0 Rik(E
DEF_PFPDR_MASK 0xCO 0 F /0 Bika
DEF_PJPDR_MASK 0xCD wH J /0 Rikia
DEF_POPDR 0x68 i% 0 0 1/0 #MtakiE
DEF_P1PDR 0x00 w1 1/0 MR E
DEF_P2PDR 0x00 iw0 2 1/0 MR kE
DEF_P3PDR 0xD8 w0 3 1/0 MR kE
DEF_P4PDR 0xA0 im0 4 1/0 MR E
DEF_P5PDR 0x80 im0 5 1/0 MliaE
DEF_P9PDR 0xF8 %0 9 1/0 MR iE
DEF_PAPDR 0x00 5w A /O #iaE
DEF_PBPDR 0x00 iw A B /O #IiEHE
DEF_PCPDR 0x00 i% 0 C /O ¥iELE
DEF_PDPDR 0xEO 5% D /O #iE L 1E
DEF_PEPDR 0x00 5% E /O #iaE
DEF_PFPDR 0x3F im0 F /0 #a &
DEF_PJPDR 0x32 im0 J /0 ¥E A
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r_low_power.h

EE WEE AR
SEL_SYSCLK 0x0000 FERHSHRIEFRER
REG_SCKCR 0x00000000 % E ICLK, PCLKD, PCLKB, FCLK Z447
SOPCM_MID 0x00 FPIREMEREN IR EE
OPCM_MID 0x02 YRIFIRIN
SOPCM_HIGH 0x00 EIRFEEN I EE
OPCM_HIGH 0x00 YRIFIRIN
SOPCM_LOW 0x01 REERN L EE
OPCM_LOW 0x00 YRIFIRIN

% 3.4 E=E—5 (r_software_standby.h)
r_software_standby.h
EE WEE S
_1_LPT_CLK_DIV2 1 RINFEERTZSRIATER 4335 (CLK/2)
_2 LPT_CLK _DIv4 2 RINFEERTZSRIATER 4355 (CLK/4)
3 _LPT_CLK_DIV8 3 {RINFEERTZRRIATE 350 (CLK/8)
_4 LPT_CLK_DIV16 4 RInFEERTSRRIBT#h 2 50 (CLK/16)
_5 LPT_CLK DIV32 5 RINFEERSRRIRTEP 4735 (CLK/32)
_0_LPT_SUB_CLOCK 0 EIEREE RSPl oprises
_1_LPT_IWDT_OCO 1 IWDT £ A ki EiRHRRIEEF
_0_LPT_CMTO_DISNABLE |0 EIHRIhFELER—H 0
_1 LPT_CMTO_ENABLE 1 RVFRINFELLE—E 0
_0_LPT_CLOCK_START 0 R R I E R 28R 8
_1 LPT_CLOCK_STOP 1 1= IEHR R R T #E 2 B 25 AT 4
_0_LPT_STOP 0 1ZIE R INFEERT 2R
1 LPT_START 1 FIRIRIFEERT 2R
1 _LPT_RESET 1 BT InEE Rt 2R
_0_LPT_RESET_COMPLE |0 SHI5ER
1 LPT_RESET_RUN 1 S
_0_LPT_STANDBY_RETUR |0 2 i@ R I E R 2R MR IR [E]
N_DISABLE
1 LPT_STANDBY_RETUR | 1 SRR R Ih#E E B B MR IR [E]
N_ENABLE
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3.4 EH—T

AN B e I RR G, anEk 3.5 AR 3.6 T

£ 35 EEH—ix

(r_low_power.h)

r_low_power.h

R LES

main() REERH
R_Set_Low_Power_Create() IRIIFEIRE R
R_Set_Module_Power() SRR AR R {45 5R 3
R_Set_Port_Initial() 1/0 i O ¥ 3A 44 55 35

R_Set Port_Low_Output() 1/0 iz 16K BB, 512 40 1 15 7€ &R 30

R _Set Low_Power CGC_Create()

RIhFE R EN1ERT R E R 3K

#z36 HJH—] (r_

software_standby.h)

r_software_standby.h

HE

S

R_Set LPT_Create()

LPT iR E R ¥

R_Set Software_Standby Entry()

RIFREEFVER B E R 3

R_Set Software_Standby Exit()

FIERA IR RBIRE R

Excep_Wakeup_Software_Standby()

B HLAR SRR PR BY o BT iR 25
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3.5 ER#%EA

3.51 main

main()

TS REFERH

7=BR void main(void)

Y ZER BT S R G B IRIE.

R E0E B R_Set_Low_Power_Create()
R _Set Cap_Touch_Create() Note!
R _Set LPT_Create()
R_Set_Software_Standby_Entry()
R_Get Cap_Touch_Data_Check() Note1
R_Get_Cap_Touch_Initial_status() Note!
R _Get _Cap_Touch_Function_Data() Note!
R_Set Cap_Touch_Initial_Tuning() Nete
R _Set Cap_Touch Next Method Change() Note!
R _Set Cap_Touch _measurement_start() Nete!
R_Set_Software_Standby_Exit()

5% .

BB -

Note 1. E Zi¥M{EE15E % Touch API B9&E 15/ .

3.5.2 R_Set Low_Power Create

R_Set_Low_Power_Create()

HE
FEA
ik

o8 20

et
R[EME

RINFE % E R

void R_Set_Low_Power_Create(void)
ZEREITHEIR AR E
R_Set_Module_Power()

R_Set Port_lInitial()

R_Set Port_Low_Output()

R _Low_Power CGC_Create()

RO1AN3191CC0100 Rev. 1.00
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RX j& BANMBENRINFERITERS
3.5.3 R_Set Module Power
R_Set Module_Power()

= SMERIR B IR 45 BR

7=BR void R_Set Module_Power(void)

iR ZR M R_Set_Low_Power_Create SR#HR, F1EKRERAIINEIRRIR .
R BUA A

¥ -

REME -

3.54 R_Set_Port_lInitial
R_Set Port_lInitial()

B /0 i O ¥ 3R 1L & 3
7 BA void R_Set_Port_Initial(void)
iR ZE W R_Set_Low_Power_Create R#AR, #ITUATHOMNEHIZE.

[RX113 100pin]

%0 0: P02, P04, PO7
wO1: P10—P17
w0 2: P20—P27
%0 3: P30, P31, P32
50 4: P40—P44,P46
% 5: P50—P56
%0 9: P90—P92
w0 A: PAO—PA7
i%0O B: PBO—PB7
%[ C: PCO—PC7
%0 D: PDO—PD4
%0 E: PEO—PE7
%0 F: PF6, PF7
w0 J: PJ3

R HUA B -

RE1E -

RO1AN3191CC0100 Rev. 1.00
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RX % AR R INFE R ITIER
3.5.5 R_Set Port_Low_Output

R_Set Port_Low_Output()

= I/O i i R T4 HH 1% FE R 3K
7=BR void R_Set_Port_Low_Output(void)
IR ZEH M R_Set_Low_Power_Create BREVAR, #HITATiHOMKEPHEIRE.

[RX113  100pin]
Port 0: P02, P04, PO7
Port1: P10—P17
Port 2: P20—P27
Port 3: P30, P31, P32
Port4: P40—P44, P46
Port 5: P50—P56
Port 9: P90—P92
Port A: PAO—PA7
Port B: PBO—PB7
Port C: PCO—PC7
Port D: PDO—PD4
Port E: PEO—PE7
Port F: PF6, PF7
Port J: PJ3

R E0E A -

B3 .

BB -

3.5.6 R _Set Low Power CGC_Create

R_Set_Low_Power_CGC_Create()

BLE RINFERIEITATEIE E R B
=i void R_Set Low_Power CGC_Create(void)
R %R ##% R_Set_Low_Power_Create SR#AA, & ERINFERNSITE #.

© MERARNRE D> PEIERR

© REERIZE 9 LOCO

© SMEIEREE (OMERIREEHIERT RS
K& H -
BE{E -

ROTAN3191CC0100 Rev. 1.00 Page 12 of 28
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3.5.7 R _Set LPT_ Create

R_Set LPT_Create()

= LPT & E R
7=BR void R_Set LPT_Create(void)
iR ZER A main BHOER, H#ITUTRE.

*RTE LPT shl AR F1 T
© IREEHERIEHIE

R E TR
3 -
2% .
Bl .

3.5.8 R_Set Software_Standby Entry

R_Set_Software_Standby_Entry()

= FRIFR AR RY IR E R
=i void R_Set_Software_Standby_ Entry(void)
v ZER A main BEAA, RERIFVHREIEFHIER.

WE WAIT IS ITE, TIREIREHIER.
SYSTEM.SBYCR.WORD = 0x8000

© REAFELRINFEERNZRE CPU AFFHIRNIRE.

SYSTEM.LPWUCR.BIT.LPWKUPEN = 1
o8 #0 F -
R[EME -

RO1AN3191CC0100 Rev. 1.00
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3.5.9 R_Set_Software_Standby_Exit

R_Set_Software_Standby_ Exit()

= BIFER SRR E R
7=BR void R_Set Software_Standby_Exit(void)
i3 ZER A main BEAR, RER VIR REFHIER.

3

o8 #0 F -
g -
REE -

WE WAIT 5L ITIR, YHRERRRIR SR E RARIR .
SYSTEM.SBYCR.WORD = 0x0000

WER MBI RINFEER#EE CPU MFHLIRIRE .
SYSTEM.LPWUCR.BIT.LPWKUPEN =0

3.5.10 Excep_Wakeup_Software_ Standby

Excep_Wakeup_Software_Standby()

= REFHRRRR R ETR S (LPT ETEED
7 BA void Excep_Wakeup_Software_Standby(void)
v TZ R B R ThFE E R 2R MO EL R P BT A o
TR
R ¥R -
BH -
REME -
RO1AN3191CC0100 Rev. 1.00 Page 14 of 28
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4. RiEE

41  EHKHE: main()

K 4.1 Zon ER AR R K

( main()

)

v

FREREE L AR

y

WEIRE
SNEREIR BRI AR E
/0% ORI FIaL
EMERTEhENE E
/0% Ok B3 T L AR E
CTSUMItAAIRE
R E AIRR RYIRE

v

RS AR E

!

[F8]
Main loop

!

RVFR LIRS

FRELT AN 2 1E?

IRELT X fliE
THRERVENHE?

-++clrpsw_i();

--*R_Set_Low_Power_Create();
--:R_Set_Cap_Touch_Create();
--:R_Set_LPT_Create();

---setpsw_i();

--R_Set_Software_Standby_Entry();

e

A 4

FRIRA b R

A 4

<
<

A

PRhIENE S R

v

FHIRER A FFALAR R

v

RIS 8 FFHR R

v

FIER R

!

FHAHERRIE

!

CTSUIRIHFER IR E

!

[£R]
Main loop

--:R_Set_Cap_Touch_Next_Method_Change();

- WAIT();

---R_Set_Cap_Touch_measurement_start();

--*R_Set_Software_Standby_Exit();

- WAIT();

++CTSU.CTSUCRO.BIT.CTSUSNZ = 1;

--R_Set_Cap_Touch_Initial_Tuning();

4.1 main()

RO1AN3191CC0100 Rev. 1.00
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42 RINFEIZEFRE: R _Set Low Power_Create()
Kl 4.2 FRORRIDFE R E BB AR

RINFEIRE
R_Set Low_Power_Create()

v

SMEIMRIREL IR 4R IR E ~*R_Set_Module_Power();
/0% O %ﬂjﬁm@iﬁi ~R_Set_Port_Initial();
;9] ﬁiﬁrjﬁﬂ‘%ﬂh B E ~‘R_Low_Power_CGC_Create();
v
/O O BB 46 tH A 1R E ~*R_Set_Port_Low_Output();

v
C e

4.2 R_Set Low_Power_Create()

4.3  INEIRSREIREHELE RS : R_Set_Module_Power()
4.3 FRoRAM AR B R AL 25 B B R

SNEIEIRE IR AR IR E
R_Set Module_Power()

PR T AR iR IP

v

DTCHRIRERIRHLAHIRE ~MSTP(DTC) = 1;

v
WESFRRIP
v
G

%] 4.3 R_Set Module_Power()

ROTAN3191CC0100 Rev. 1.00 Page 16 of 28
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4.4 /O umAVIIRILERE: R_Set_Port_lInitial()
[&] 4.4 F57 VO 3 CUIIG I bR B -

| /03 ¥ IR 1L ER 2
R_Set Port_Initial()

i ] %0 L 15
0.1,2,34,59,AB.CDEF.J

C - )

4.4 R_Set_Port_lInitial()

45 /O imOREFHEI&EERS: R _Set Port_Low_Output()
K 4.5 22 1O Jiig G P B0E pR K IR AR B

R_Set Port_Low_Output()

y

i 1 B FE S 4 L % R
0,1,2,3,4,59,AB,C,DEF,J

v

=

< I /0 [ B8 4 Lh 15 R B/ 350

4.5 R _Set Port_ Low_ Output()

ROTAN3191CC0100 Rev. 1.00 Page 17 of 28
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4.6

RINFEBITHIHHANIRE

X EEKE: R _Low_Power CGC_Create()

K 4.6 RN IRIDFEIZAT I B A BEE BR AU IR AZ I

C

RINFEEITRTEPRYIEE
R_Low_Power_CGC_Create()

R T R RIP
q:,gﬁm;ﬁﬁg&i -+-SYSTEM.OPCCR.BYTE = 0x02;
chiiijnﬂﬁjttﬁﬁzag%ﬁ -~-while(0 '= SYSTEM.OPCCR.BIT.OPCMTSF)
£}J1’Eﬁﬂi¢j§$ljﬂ’\]iﬁi -=-SYSTEM.SCKCR.LONG = 0x00000000;
ang:;gﬁljig,}f;—gﬁmq%% ++*while(0x00000000 != SYSTEM.SCKCR.LONG)
v
BT 4hELOC ORYIETE ---SYSTEM.SCKCR3.WORD = 0x0000;
v
FTELOCOR EFER I E TS -+-while(0x0000 !'= SYSTEM.SCKCR3.WORD)
v
REFFRRP
C ziﬁ )
[# 4.6 R_Low_Power_CGC_Create()
RO1AN3191CC0100 Rev. 1.00 Page 18 of 28
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4.7

LPTi&E K% : R_Set LPT_Create()
Kl 4.7 2R LPT B BRI AE AL

LPTRE &K
R_Set LPT_Create()

)

v

RIS FER IR

WEWAITIESE,
PRI SRR

W EELCHRIRE IR 4R

v

RELPTH M A S i

v

2= )F| PTHET

!

WELPTHEMLELR

!

SRIFLPT R BR

!

W EELCIhEERH

¥

HLPTEMHEZRIELC

!

R ELPTES$H5Y57
% ELPTE iR
RHRINFE LR —EO

!

WELPTEHA

!

W ELPTHLEAE

!

% ELPTRT S 4R

v

WELPTIHH BERHERR

¥

FFIALPTIH

v

BEFFRERP

!

H#R

+-SYSTEM.SBYCR.WORD = 0x8000;

+-SYSTEM.MSTPCRB.BIT.MSTPB9 = 0;

--|CU.FIRWORD = (0x8000 |80);
---set_fintv((void *)&Expep_ WAKEUP_FROM_SNOOZE);

-+*|CU.IER[Ox0A].BIT.IENO = 0;

---ICU.IPR[80].BIT.IPR = 15;
-<|CU.IER[Ox0A].BIT.IENO = 1;
--+ELC.ELCR.BIT.ELCON = 1;

--*ELC.ELSR[19].BIT.ELS = 0x5D;

-*SYSTEM.LPTCR1.BYTE = 0xD1;

---SYSTEM.LPTPRD:WORD =750-1;
---SYSTEM.LPCMRO.W{ORD = 750-5-1;
---SYSTEM.LPTCR2.BIT.LPCNTSTI? =_0_LPT_CLOCK_START;
---SYSTEM.LPTCR3.BIT.LPCNTRST =_1_LPT_RESET;

+*SYSTEM.LPTCR3.BIT.LPCNTEN = _1_LPT_START;

4.7 R_LPT_Create()

RO1AN3191CC0100 Rev. 1.00
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48  ARFHRHFNERALEERS: R_Set_Software_standby_Entry()
& 4.8 75 A0 VFHCHE R LR SR A 5 B B R P

SRR BFNARBIRE R
R_Set Software_Standby_Entry()

v

MR F AR R IP

v

> -—‘-WAIT&H:.A\ "'SYSTEM.SBYCR.WORD=OX8000;
IQII. A</Ay
PR B AR --*SYSTEM.LPWUCR.BITLPWKUPEN = _1_LPT_STANDBY_RETURN_ENABLE;

y

BEHERRY
v

Cw

%] 4.8 R _Set Software Standby Entry()

49 EIFRHHFNERAIRERS: R_Set_Software_standby_Exit()
Kl 4.9 FoR B8 BT S 20 B E eR B IR AR B

B SHAR AR E R
R_Set_Software_Standby_Exit()

MR F R

v

WEWAITIESE, THREIRIREN

v

WEHFRRIP
v
G R

+-*SYSTEM.SBYCR.WORD=0x0000;
++SYSTEM.LPWUCR.BIT.LPWKUPEN = _0_LPT_STANDBY_RETURN_DISABLE;

4.9 R_Set_Software_Standby_Exit()
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

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

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

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

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

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

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

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

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

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

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

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

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

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

12. Please contact a Renesas Electronics sales o ffice 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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