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3. BEHHMBZSET

A2 TR FHRTFOC001/R7TFOCO0238 25 Hs i th ThRg,  SLBANECKE 2 Wi s (1) £L 738038 SR Bl HH
NECZLAMESE M -

#Hk: 37.9KHz, Hab1/3

Hobkfd = 59H, #r4 = 16H

R ALE

1001 101010 07107001 1010000770710 0 0

L5B MSBILSE MSBLSE MSELSE MSE:
,Sms-gi—Ad-:lress—lrg1—;’-1ddress—héd—ﬂnmmand—béd—ﬁummand—hg

g <17 8L “07 AE SRR

—Ims—

-4 Logical "1" - ——| ogical "0"——e
;+EEEI5.|$+§ ;-l—EEl:l!.JQ—I-g - BEOus —I'-
-i 2.28ms= =:= 1.1 Ems—i-:é

3.1 CubeSuiteHfTHF BRI HSEH| T T2

1817 CubeSuite+, WS4 AT IR H 3T LA AT
RL78L12 IR CarrierWave Using Normal Timer Application.mtpj. @R,

@3 RL78L12_IR_CarrierWave_Using_Normal_Timer_Application - CubeSuite+ - [r_main.d 0 0 - — - = X
File Edit View Project Build Debug Tool Window Help
@start |[JH G X B @0 0 HE & v | 100% v | B B DefaultBuild v 4
SE SO OPRAS LN EE 6] 506 %%
Project Tree B X || r_cg_timer_user.c| &), Start] [ r_c_wdtc| [ r_co_wdt userc| [F{ Rrc_Nec.c” F{ r_mainc | [ r_co_intc_userc| F{ r_systeminite| [ r_co_intc.o| T Property | ¥ 4 b X
5 @ 2@ 83 83| &> ~ ey | Columns-
CJ Code Generator (Design Toal) L&
A, CATBKOR (Build Tool) 78 * hrguments i None
£ RL78 E1(Serial) (Debug Toal) &0 "R ue ¢ Jens
N nalyzer (Analyze Tool) 81 R 0 0 0008 00 0
~ rogram Analyz ¥ 82 void main (void)
(3 File e B
£] Build tool generated files oz | R MAIN UsezInit():
57 Startup 85 /* Start user code. Do not edit comment generated here */
=} __Cod__g@_gn_g_rator B6 while (10U)
fﬂfﬁmain‘c, 87 {
. ‘ﬂ r_systeminit.c 88 if (bKey == 1)
& reg_cgee 82 {
1 U r.cq_cge_user.c 80 Get_IR Data():
= B 91 Send_Protocol();
- &| rcq porte 0 Fey = 05
E 2 pRey = 0;
- U reg J.:on:_user.: 93 } =
- U r_cg_intec =I[f 24 HOE() ;
& r_cg_intc_user.c 95 }
CJ U:g’wdt_: 96 /* End user code. Do not edit comment generated here */
& r.cg wdt user.c &7 L
_"J r_cg_macrodriver.h g? = ,
U r_cg_userdefine.h
1 U r_cg_cgch Output rx
1 U r_cg_porth [EOF]
- U r_cg_intch
- U r_cg_wdth
- U r_cg_timer.c E
& r_cg timer_user.c
b r cg timerh
CJ R_rc_ Necc i -
= _
« i 3 ' All Messages /| *Program Analyzer ( *Rapid Build -
F? Fe Fa F [IFs & F e & e a0 e

Line84/117 Column2  Insert  (SESI(GE2312) <z DISCONMECT
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3.2 {#H Code Generator (Design Tool) #%E Clock

setting

WA, 7E Clock setting, ZEFFPNHEmER B SMHz {E N
CPU T84

A A8 U R 5 i PWML R AT o 45 BL A 4 b SMHZ SR
T,

3.3

Fin zssignment ‘ Clockseng ‘ Block dgrem | (Onechipdebug seting | Confming reset source | Sefey unctions | Data fesh ‘
~Operation mode seting

() ihspeedmanmoce 400 < V0D ¢35
() Hirsestmanned 361 VDD 55
1) Fighspeed mainnace 270 V0D 55 )
() Hihseatmanneds 24 VDD 550
O Lowspesdmanmode 18 () VDD <45
) Low votage man mod 16V)<VOD< 55 1)

~Nain system clock (MAN) sting
O Hehapeed 00O fH) {1 Hihspeed sy cck )
~Highpeed OC0 clock seting
B
-Highvspeed system clock seting

T Operin

) X1 osclaion fX

{fF Code Generator EHT v BEIEE U PWM B A AR 5=k

T CubeSuite+ V2. 01 i&¥A 37 # RTFOC001/R7TFOC002 [£] Code Generator, W] LAZEI4 RTFOCO01/R7FOC002 1)
B RL78/112, {#FH Code Generator 52k & 5, FHI#a[E 3] R7TFOC001/R7F0C002 BI T,

' 7

B 38KH 2 T/ TOROZ H A BN Genera seing | Channel | Channel 1 : Channel 2 Channe 3 | Chenme! 4 | Chenel 5 | Chammel§ | Channel
26 SUSy ﬁE Code Generator E@&Eﬁ*ﬁﬁu Cha“ne‘z master
AHEHE 26. 3. Chennel 3 slve)

- P eyl setfing
Cycle Value = 26.3

(kv 5] bl B
[ntemuptseting

Prty

End ofinerchannel  court, nerte anirtemupt (NTTMCZ)

Low v

e 2 A 1/3, tHE1S TDRO3 Y Duty

| General seting | Chanel 0 | Chamel 1

Channel 2 ‘ Channel 3 | Charnel 4 | Channel 5 | Channel § | Channel 7 ‘

value A 33.33%, AJ7E Code Generator f{I¥ | e 2 rester)

- Chamel 3 (slave):

B A IS 33. 33. P dutysetng

Duty value 33 (4 (Actual value: 33.333%)
Duty Value = 33.33 et

Iniial oLtput valug

Output level

~Interrupt setting

End of tmer channel 3 count, generate an intemupt (NTTMO3)

Frioy Low -
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3.4 {fH Code Generator B i} & K85 [T B B (A {E

i CubeSuitet+ V2.01 ¥EHE S Hf RTFOCO01/RTFOCO02 ] Code Generator, 1] LLZE¥ RTFOCO01/R7FOC002 1]
.5 RL78/L12, 1 Code Generator 58/ B 5, F-Y# 53] RTFOC001/R7F0C002 RIH]
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wHKE. ' ' ' '
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Interval valug (16 bits) § (Actual value: 9)
100 5
100 5
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Interrupt setting
End of timer channel 1 count, generate an intemupt (NTTMO1)

Priority Low A

NEC il G4 “17 « Hdig “0” sUESRDA AL Gorealsetng Chamel | Channel | Chamnel2 | Chamel 3| el | Channel 5 | Channel & | Chavel]

B, ABIR A e REE 0 BT E . A . e
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3.5  ZHFTREIIERE
S )1 LD R 1 D RE, 1B IS DhREBHOR SE AL, 40T i LA A -

SE B 3R BB B TR 1L
R TAUO Create()

i
S RGHIESCE R_systeminit. ¢ !
TE I BB S SICHRAE SO R_cg_timer. ¢ :

i

N #IE61E R_MAIN_UserInit

v USROS i

kN ?

HUERTYEUR Get TR Data(

4

HBIE 0. 1 PIBTRSS ST

KA 4L Send Protocol ()

MR
MR

B =AM
S VYA :

ARG, T E ST MCU A E IR A T A, QAR B A T AR s B . B G 55

gate.

SE I SR FES IR, T BESCE PR AT 2. 3 74 PW R B, (F Ak Ab ], Bl

MM RFIEIE 04 1 SERS TR B3l (Z1E AT AL R,
NEC ZLAhiEAsidh, =S NEC ZL M3 il o

TN, R B A NEC £ 418 Bb (1 T BE BRI NEC ZLARRES% M S HO REFE BB

3.6 FEAMSTHATIRER BT

3.6.1

BREWIIE ST R_systeminit. ¢

/

* Function Name: R_Systeminit

* Description : This function initializes every macro.
* Arguments : None

* Return Value : None

void R_Systeminit(void)

IOR = 0x00U;
R_CGC_Get_ResetSource();

R_CGC_Create();

R_WDT_Create();

R_
R_KEY Create();

R_PORT_Create();
TAUO_Create();

AWCTL = 0x80U;

KRG IR
CINETICIAa
FEFIITYIMGRL GEIE 2, 3; @iE 6. 7)
<4— BEIAYIGEK
<« TR

3.6.2

ERFCH R_main. ¢

/

* Function Name: main

* Description : This function implements main function.

* Arguments : None
* Return Value : None
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void main(void)

{ AL
R_MAIN_Userlnit(); <—— UV
/* Start user code. Do not edit comment generated here */
while (1U) <4+— FAGIR
if (bKey == 1) < EREERR
{ Get_IR_Data(); <+— g E s
Send_Protocol(); «—— R
bKey = 0;
}
NOP();

}
\/iEnd user code. Do not edit comment generated here */

~

b

3.6.3 R B 4 RS BT BRAEAURS UM R_cg_timer.c
(1) FEITEEE S B ICHI 4R 1 B H

/

* Function Name: R_TAUO_Create

* Description : This function initializes the TAUO module.
* Arguments : None

* Return Value : None

void R_TAUO_Create(void)
{

TAUOEN = 1U; /* supplies input clock */

/* Stop all channels */

TTO=_0001_TAU_CHO_STOP_TRG_ON | _0002_TAU_CH1_STOP_TRG_ON |_0004_TAU_CH2_STOP_TRG_ON |
_0008_TAU_CH3_STOP_TRG_ON | _0010_TAU_CH4_STOP_TRG_ON | _0020_TAU_CH5_STOP_TRG_ON |
_0040_TAU_CH6_STOP_TRG_ON | _0080_TAU_CH7_STOP_TRG_ON |_0200_TAU_CH1_H8 STOP_TRG_ON |
_0800_TAU_CH3_H8_STOP_TRG_ON;

S I 8% R 1 B A e
TPS0 =_0000_TAU_CKMO0_FCLK_0|_0010_TAU_CKM1_FCLK_1|_0000_TAU_CKM2_FCLK_1|_0000_TAU_CKM3_FCLK_8; < il 2[5 fochf

i

S IN 45 B 1) e TE 1 1k

/* Mask channel 0 interrupt */

TMMKO00 = 1U; /* disable INTTMOO interrupt */
TMIF00 = 0U; /* clear INTTMAOO interrupt flag */
/* Mask channel 1 interrupt */

TMMKO1 =1U; /* disable INTTMOL interrupt */
TMIFO1=0U; /* clear INTTMOL interrupt flag */
/* Mask channel 1 higher 8 bits interrupt */
TMMKO1H = 1U; /* disable INTTMOLH interrupt */
TMIFO1H = 0U; /* clear INTTMOLH interrupt flag */
/* Mask channel 2 interrupt */

TMMKO02 = 1U; /* disable INTTMOZ2 interrupt */
TMIF02 =0U; /* clear INTTMO2 interrupt flag */
/* Mask channel 3 interrupt */

TMMKO3 = 1U; /* disable INTTMO3 interrupt */
TMIF03=0U; /* clear INTTMO3 interrupt flag */
/* Mask channel 3 higher 8 bits interrupt */
TMMKO3H = 1U; /* disable INTTMO3H interrupt */
TMIFO3H =0U; /* clear INTTMO3H interrupt flag */
/* Mask channel 4 interrupt */

TMMKO4 = 1U; /* disable INTTMO4 interrupt */
TMIF04 =0U; /* clear INTTMO4 interrupt flag */
/* Mask channel 5 interrupt */

TMMKO5 = 1U; /* disable INTTMO5 interrupt */
TMIF05 = 0U; /* clear INTTMOS interrupt flag */
/* Mask channel 6 interrupt */

TMMKO6 = 1U; /* disable INTTMO6 interrupt */
TMIF06 = 0U; /* clear INTTMOG interrupt flag */
/* Mask channel 7 interrupt */

TMMKO7 = 1U; /* disable INTTMO7 interrupt */
TMIF07 =0U; /* clear INTTMO7 interrupt flag */
/* Set INTTMOO low priority */

TMPR100 = 1U;

TMPRO00 = 1U;

/* Set INTTMO1 low priority */

TMPR101 = 1U;

TMPROO1 = 1U;

/* Set INTTMO2 low priority */

TMPR102 = 1U;

TMPRO02 = 1U;

/* Set INTTMO3 low priority */

TMPR103 = 1U;

TMPRO03 = 1U;

RO1AN2467CC0100 Rev.1.00
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(7% Channel 0 used as interval timer */ e e N
TMRO00 = _0000_TAU_CLOCK_SELECT_CKMO | _0000_TAU_CLOCK_MODE_CKS |_0000_TAU_COMBINATION_SLAVE | < IE OB E: T
_0000_TAU_TRIGGER_SOFTWARE | _0000_TAU_MODE_INTERVAL_TIMER | _0001_TAU_START_INT_USED;
TDROO = _117F TAU_TDR00_VALUE; «4— PWM A %% Code Generator '/

TOO &= ~_0001_TAU_CHO_OUTPUT VALUE_1;

\TOEO &= ~_0001_TAU_CHO_OUTPUT ENABLE; Y.
/T* Channel 1 used as interval timer */ N
TMRO1 = 8000 TAU_CLOCK_SELECT CKM1|_0000_ TAU_CLOCK_MODE_CKS|_0000_TAU_16BITS_MODE | «— EE LBABRE, T
_0000_TAU_TRIGGER_SOFTWARE | _0000_TAU_MODE_INTERVAL_TIMER | _0001_TAU_START_INT_USED;
TDROL =_8C9F_TAU_TDRO1_VALUE; < PWM FAIIBE: L% Code Generator /=4

TOMO &= ~_0002_TAU_CH1_OUTPUT_COMBIN;

TOLO &= ~_0002_TAU_CH1_OUTPUT_LEVEL _L;

TOO &= ~_0002_TAU_CH1_OUTPUT_VALUE_1;

OEO0 &= ~_0002_TAU_CH1_OUTPUT_ENABLE; J

/7% Channel 2 is used as master channel for PWM output function */ I

TMRO02 = _0000_TAU_CLOCK_SELECT_CKMO | _0000_TAU_CLOCK_MODE_CKS | _0800_TAU_COMBINATION_MASTER | < il 2 Bl i 1% (2

_0000_TAU_TRIGGER_SOFTWARE | _0001_TAU_MODE_PWM_MASTER;

TDR02 = _00D1_TAU_TDR02_VALUE; <« PWM I : % Code Generator 7/

TOMO &= ~_0004_TAU_CH2_OUTPUT_COMBIN;

TOLO &= ~_0004_TAU_CH2_OUTPUT_LEVEL _L;

TOO &= ~_0004_TAU_CH2_OUTPUT_VALUE_1;

OEO &=~ 0004 TAU_CH2 OUTPUT ENABLE; J
* Channel 3 is used as slave channel for PWM output function */ S e N
TMRO03 =_0000_TAU_CLOCK_SELECT_CKMO0|_0000_TAU_CLOCK_MODE_CKS | _0000_TAU_COMBINATION_SLAVE | <€ 18 3HLEE: MR Gl
_0400_TAU_TRIGGER_MASTER_INT | _0009_TAU_MODE_PWM_SLAVE; i X

TDRO3 = _0046_TAU_TDRO03_VALUE; «4— PWM 57FLLIE: Ih% Code Generator /4=
TOMO |= _0008_TAU_CH3_OUTPUT_COMBIN;
TOLO |= _0008_TAU_CH3_OUTPUT_LEVEL _L;
TOO &= ~_0008_TAU_CH3_OUTPUT_VALUE_1;
EQ |=_0008_TAU_CH3 OUTPUT_ENARBLE; /
/* Set TOO3 pin */ ¥4t TO03 LT
PFSEG2 &= OXFDU;
P3 &= 0xFBU;

M3 &= OXFBU;

}
(2 EREEEESIRITIEIE 0 J5 3R L

/
* Function Name: R_TAUO_Channel0_Start

* Description : This function starts TAUO channel O counter.
* Arguments : None

* Return Value : None

void R_TAUO_Channel0_Start(void)

TMIF00 = 0U; /* clear INTTMOO interrupt flag */ < EE OER TR, B P
TMMKO0 = 0U; /* enable INTTMOO interrupt */ N
TSO |= _0001_TAU_CHO_START_TRG_ON; < IHIE 0 FFh A

b
() EMEREEFI R ITIEIE 0 15 15 PR %L

/
* Function Name: R_TAUO_Channel0_Stop

* Description : This function stops TAUO channel 0 counter.
* Arguments : None

* Return Value : None

void R_TAUO_Channel0_Stop(void)

TTO |=_0001_TAU_CHO_STOP_TRG_ON;

/* Mask channel 0 interrupt */

TMMKO00 = 1U; /* disable INTTMOO interrupt */

TMIFO0 = 0U; /* clear INTTMOO interrupt flag */
}

(@) ENERFEYIEICIEIE | H 3R AL
/
* Function Name: R_TAUO_Channell_Start

* Description : This function starts TAUO channel 1 counter.
* Arguments : None

* Return Value : None

void R_TAUO_Channel1_Start(void)

TMIFO1 =0U; /* clear INTTMOL interrupt flag */ «—— B LR PWTRE, B
TMMKO1 =0U; /* enable INTTMO1 interrupt */ o
TS0 |=_0002_TAU_CH1_START_TRG_ON; < HIE 1IF4E )

}

RO1AN2467CC0100 Rev.1.00 Page 10 of 15
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(6) EMEREEFI A ITIHIE 115 1k %

/
* Function Name: R_TAUO_Channell_Stop

* Description : This function stops TAUO channel 1 counter.
* Arguments : None

* Return Value : None

void R_TAUO_Channel1_Stop(void)

TTO |=_0002_TAU_CH1_STOP_TRG_ON;

/* Mask channel 1 interrupt */

TMMKO1 = 1U; /* disable INTTMO1 interrupt */
TMIF01 =0U; /* clear INTTMOL interrupt flag */

}
(6) EMTEHEEH FRICIEIE 2 J5 B RR L

/
* Function Name: R_TAUO_Channel2_Start

* Description : This function starts TAUO channel 2 counter.
* Arguments : None

* Return Value : None

void R_TAUOQ_Channel2_Start(void)
{

TMIF02 = 0U; /* clear INTTMO2 interrupt flag */ «—— i 2, 3R AR, B iiiline
TMMKO02 =0U; /* enable INTTMOZ2 interrupt */

TMIF03 =0U; /* clear INTTMO3 interrupt flag */

TMMKO03 =0U; /* enable INTTMO3 interrupt */

TOEQ |= _0008_TAU_CH3_OUTPUT_ENABLE;

TSO |=_0004_TAU_CH2_START_TRG_ON | _0008_TAU_CH3_START_TRG_ON;

«— JEIE 3R
< Wi 2, 3R E)

}
(7)  EI AREES R OTIEIE 2 5 3R AL

* Function Name: R_TAUO_Channel2_Stop

* Description : This function stops TAUO channel 2 counter.
* Arguments : None

* Return Value : None

void R_TAUOQ_Channel2_Stop(void)
{

TTO |=_0004_TAU_CH2_STOP_TRG_ON | _0008_TAU_CH3_STOP_TRG_ON;
TOEO &= ~_0008_TAU_CH3_OUTPUT_ENABLE;

/* Mask channel 2 interrupt */

TMMKO02 = 1U; /* disable INTTMO2 interrupt */

TMIF02 =0U; /* clear INTTMO2 interrupt flag */

/* Mask channel 3 interrupt */

TMMKO3 = 1U; /* disable INTTMO3 interrupt */

TMIF03 =0U; /* clear INTTMO3 interrupt flag */

3.6.4 BT SREF BT EEAVE S R_cg_timer_user.c

(1) GENS BRFES R ITIEE 0 Ik S5 e AL
/

* Function Name: r_tau0_channelO_interrupt

* Description : This function is INTTMOO interrupt service routine.
* Arguments : None

* Return Value : None

__interrupt static void r_tau0_channelQ_interrupt(void)

/* Start user code. Do not edit comment generated here */ ) N . R .
bSend = O &— O HPWIRS T . B R R A R

/* End user code. Do not edit comment generated here */

}

() GEI AREES R ITIEIE 1R S5 e AL

/
* Function Name: r_tau0_channell_interrupt
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* Description : This function is INTTMOL interrupt service routine.
* Arguments : None
* Return Value : None

__interrupt static void r_tau0_channell_interrupt(void)

/* Start user code. Do not edit comment generated here */
bSendl =0;
/* End user code. Do not edit comment generated here */

& HE LRSS R . BRI O R A AR

}
() EMEFEEFIRITIEIE 2 IR 5% B AL

/
* Function Name: r_tau0_channel2_interrupt

* Description : This function is INTTMO2 interrupt service routine.
* Arguments : None

* Return Value : None

__interrupt static void r_tau0_channel2_interrupt(void)

/* Start user code. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

}
(4)  EI AREES R ITIEIE 3 IR 55 R AL

/
* Function Name: r_tau0_channel3_interrupt

* Description : This function is INTTMO3 interrupt service routine.
* Arguments : None

* Return Value : None

__interrupt static void r_tau0_channel3_interrupt(void)

/* Start user code. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

}
(5)  EMTEHEEF FICIEIE 0 B E E I H PR %

/* Start user code for adding. Do not edit comment generated here */
/

* Function Name: MaskWave_Output

* Description : This function is setting carrier wave output.

* Arguments : None

* Return Value : None

void MaskWave_Output(unsigned int bSendTime)

R_TAUO_Channel0_Stop();
TDROO = bSendTime; «— WHEIEIE 0 E A
R_TAUO_Channel0_Start();

}
(6)  FEMTEHEEH B ICIEIE 1 B E E I R

/
* Function Name: MaskWave_Output

* Description : This function is setting carrier wave output.
* Arguments : None

* Return Value : None

void HeadMaskWave_Output(unsigned int bSendTime)

R_TAUO_Channel1_Stop();
TDRO1 = bSendTime; < WCEIHE 1 NI A
R_TAUO_Channell_Start();

}
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3.6.5 NEC ZLAMEIEMEI M R_rc_Nec.c

@efine CARRIERWAVE_CYCLE_VALUE 0x0069U @ i L NECZY N\ \
#define CARRIERWAVE_DUTY_VALUE 0x0023U <« & X NEC 414 |
#define HEAD_CYCLE_VALUE Ox8COFU & & XU NEC ZLAMaE & i kil bt e A R
#define HEAD_DUTY_VALUE O0x8C9FU € & L NEC4L4 MRS B R o s e
#define DATA_1_CYCLE_VALUE Ox464FU @ 5z L NEC Zr4piids CBR 17 R \ M4 4MHz 43 57 1)
#define DATA_1_DUTY_VALUE Ox34CFU € 4 v NEC 214 MSCKR 1 B DR A 1 7 E A
#define DATA_0_CYCLE_VALUE 0x22FFU € £ L NEC 41/ CEE 0 S 7 A
#define DATA_0_DUTY_VALUE O0x117FU <€ & NEC ZLAMREFE MMl “0 L E
#define REPEAT_CYCLE_VALUE 0x117FU <« JEXNECZY 1
wefine REPEAT_DUTY_VALUE 0 4 E U NEC ZLAMESE Y J /
/INEC Protocol Data Define
#define SYSTEM_CODE 0x59 «4—— €U NEC Wl R Guthhk 5 78
unsigned char keycode; < 5T SRy A AL
unsigned char NEC_P_DATA[4]; 4 5E 3 NEC PSR B SR i X
unsigned char bSend; & ENIEIE 0 E bR E
unsigned char bSend1; «——  ENHIE 1 E 45 bR
(1) HUNEC iSO s Hi s e 4
[*""FUNC COMMENT
* Declaration : void Get_IR_Data(void)
*"'FUNC COMMENT END! /
void Get_IR_Data(void)
{

keycode = 0x16;
NEC_P_DATA[0] = SYSTEM_CODE; «——  WUNEC VMR G MDA A7 T8O R A 2 v X
NEC_P_DATA[1] = ~SYSTEM_CODE;
NEC_P_DATA[2] = keycode;

NEC_P_DATA[3] = ~keycode; < IUNEC W iRy & B A7 AU R IS B G b X

(2)  NEC WSt At ik £
[*""FUNC COMMENT

*

* Declaration : void Send_Protocol(void)

*"'FUNC COMMENT END! /
void Send_Protocol(void)

{

Send_Header();
Send_SystemCode();
Send_UserCode();

Send_Tailer(); o

R_TAUO_Channel2_Stop(); ) f5k
R_TAUO_Channell_Stop();
R_TAUO_Channel0_Stop();
}
RO1AN2467CC0100 Rev.1.00 Page 13 of 15
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3.7 BB
UnA R BT -

LAy 52 NEC R I «
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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 difficult,
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 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 military, 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.

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, 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 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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