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3.6 FERESTHM I BE R AR T
3.6.1 REVMEAL ST R_systeminit. ¢

/
* Function Name: R_Systeminit

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

* Return Value : None

void R_Systeminit(void)

10R = 0x00U;
R_CGC_Get_ResetSource();

R_CGC_Create(); @——— A%l wIA L

R_TAUO Create(); ¢ sz s o eyl (b Cii 2. 3; Ji 6. 7)

R_WDT_Create(); eI
CROOCTL = ooy, € FTTAIkHL

IAWCTL = 0x80U;

}

3.6.2 ERBOCH R_main. ¢

/
* Function Name: main

* Description : This function implements main function.
* Arguments : None

* Return Value : None

void main(void)

R_MAIN_Userlnit();

/* Start user code. Do not edit comment generated here */
Get_IR_Data(); € DUmfE

Send_Protocol(); <« Jifithibi

\Evhile (1U) <4 EfFF

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

}
3.6.3 BB 2 B B G R VRS ST R_cg_timer.c
1) ENSSFEYE T AL R AT

* Function Name: R_TAUQ_Create

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

* Return Value : None

void R_TAUO_Create(void)

{
TOS =_01_TAU_REMOTE_CONTROL_USED;
TAUOEN = 1U; /* supplies input clock */

1

it Al g

SE I 2 BE 5 BTl i

<+—
TPS0=_0000_TAU_CKMO_FCLK_0|_0030_TAU_CKM1_FCLK_3|_0000_TAU_CKM2_FCLK_1|_0000_TAU_CKM3_FCLK_8; € JEM & fF o sorifaitss

/* 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;

& EN ARSI R ICIIE 5

/¥ Mask channel O interrupt */

TMMKO0 = 1U; /* disable INTTMOO interrupt */
TMIF00 = 0U; /* clear INTTMOO interrupt flag */

/* Mask channel 1 interrupt */

TMMKO1 = 1U; /* disable INTTMO1 interrupt */
TMIFO1 =0U; /* clear INTTMOL interrupt flag */

/* Mask channel 1 higher 8 bits interrupt */
TMMKO1H = 1U; /* disable INTTMO1H interrupt */
TMIFO1H = 0U; /* clear INTTMO1H interrupt flag */
/* Mask channel 2 interrupt */

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

R0O1AN1873CC0100 Rev.1.00 E—hR
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TMIF02 = 0U; /* clear INTTMO2 interrupt flag */

/* Mask channel 3 interrupt */

TMMKO03 = 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 */

TMMKO04 = 1U; /* disable INTTMO4 interrupt */
TMIF04 = 0U; /* clear INTTMO4 interrupt flag */

/* Mask channel 5 interrupt */

TMMKO5 = 1U;  /* disable INTTMOS5 interrupt */
TMIFO05 = 0U; /* clear INTTMO5 interrupt flag */

/* Mask channel 6 interrupt */

TMMKO06 = 1U; /* disable INTTMO6 interrupt */
TMIF06 = 0U; /* clear INTTMO6 interrupt flag */

/* Mask channel 7 interrupt */

TMMKO7 = 1U; /* disable INTTMO?7 interrupt */
TMIFO7 =0U; /* clear INTTMO7 interrupt flag */

/* Set INTTMO2 low priority */

TMPR102 = 1U;

TMPRO002 = 1U;

/* Set INTTMO3 low priority */

TMPR103 = 1U;

TMPRO003 = 1U;

/* Set INTTMO6 low priority */

TMPR106 = 1U;

TMPRO006 = 1U;

/* Set INTTMO7 low priority */

TMPR107 = 1U;

TMPRO07 = 1U;

/* Channel 2 is used as master channel for PWM output (remote control carrier wave mask signal) function */ N

TMRO2 = _8000_TAU_CLOCK_SELECT_CKMZ1 | _0000_TAU_CLOCK_MODE_CKS | _0800_TAU_COMBINATION_MASTER | < 18 2 BV T8 (i)
_0000_TAU_TRIGGER_SOFTWARE | _0001_TAU_MODE_PWM_MASTER,;

TDR02 = _9E33_TAU_TDR02_VALUE; < PWM JE 115 : % Code Gerjerator /i

TOLO &=~_0004_TAU_CH2_OUTPUT_LEVEL_L;

TOO &= ~_0004_TAU_CH2_OUTPUT_VALUE_1;

TOEO &= ~_0004_TAU_CH2_OUTPUT_ENABLE; J
Channel 3is used as slave channel for PWM output (remote control carrier wave mask signal) function */ L ] \

TMRO03 = _8000_TAU_CLOCK_SELECT_CKM1 |_0000_TAU_CLOCK_MODE_CKS | _0000_TAU_COMBINATION_SLAVE | < I8 3BLCHE: 1 (il

_0400_TAU_TRIGGER_MASTER_INT | _0009_TAU_MODE_PWM_SLAVE;

TDRO03 = _6975_TAU_TDRO03_VALUE; <« PWM (53 LE 1 i k% Code Generator ™/}

TOMO |= _0008_TAU_CH3_OUTPUT_COMBIN;

TOLO &= ~_0008_TAU_CH3_OUTPUT_LEVEL _L;

TOO &= ~_0008_TAU_CH3_OUTPUT_VALUE_1;

OEQ |=_0008 TAU_CH3 OUTPUT_ENABLE; /
/* Channel 6 is used as master channel for PWM output (remote control carrier wave carrier signal) function */ e
TMRO6 = _8000_TAU_CLOCK_SELECT_CKM1 |_0000_TAU_CLOCK_MODE_CKS | _0800_TAU_COMBINATION_MASTER | €—— I 6 BV afs (4
_0000_TAU_TRIGGER_SOFTWARE | _0001_TAU_MODE_PWM_MASTER;
TDRO06 = _004E_TAU_TDR06_VALUE; «— PWM B : it Code Genefator /L

TOLO &= ~_0040_TAU_CH6_OUTPUT_LEVEL_L;
TOO &= ~_0040_TAU_CH6_OUTPUT_VALUE_1;
TOEO &= ~_0040_TAU_CH6_OUTPUT_ENABLE; %
* Channel 7 is used as slave channel for PWM output (remote control carrier wave carrier signal) function */
TMRO7 = _8000_TAU_CLOCK_SELECT_CKMZ1 | _0000_TAU_CLOCK_MODE_CKS | _0000_TAU_COMBINATION_SLAVE | ¢ 1 7 B A (R
_0400_TAU_TRIGGER_MASTER_INT | _0009_TAU_MODE_PWM_SLAVE;
TDRO7 = _001A_TAU_TDRO7_VALUE; 4— PWM 7L E: k% Code Gererator
TOMO |= _0080_TAU_CH7_OUTPUT_COMBIN;
TOLO &= ~_0080_TAU_CH7_OUTPUT_LEVEL_L;
TOO &= ~_0080_TAU_CH7_OUTPUT_VALUE_1;
OEQ |=_0080_TAU_CH7_OUTPUT_ENABLE; /
/* Set TOO3 pin */
PFSEG2 &= 0xFDU;
P3 &= 0xFBU;
PM3 &= 0xFBU;

}

(2 EINEESRITIEIE 2 )5 )R
/

* Function Name: R_TAUO_Channel2_Start

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

* Return Value : None

void R_TAUO_Channel2_Start(void)
{

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

TMMKO02 = 0U; /* enable INTTMO2 interrupt */

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

TMMKO3 = 0U; /* enable INTTMO3 interrupt */ - e

TMIFO6 = 0U; /* clear INTTMOG interrupt flag */ < WIE 2,36, 7R FRTWAR, EP LR

TMMKO06 = 0U; /* enable INTTMO6 interrupt */

TMIFO7 =0U; /* clear INTTMO7 interrupt flag */

TMMKO7 = 0U; /* enable INTTMO7 interrupt */

TOEO |=_0008_TAU_CH3_OUTPUT_ENABLE | _0080_TAU_CH7 OUTPUT_ENABLE; «— J0IE 3, 7 i e

TS0 |=_0004_TAU_CH2_START_TRG_ON|_0008_TAU_CH3_START_TRG_ON |_0040_TAU_CH6_START_TRG_ON| < iifi2,3,6,7 JILfi)14)
_0080_TAU_CH7_START_TRG_ON;
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(@) EMEEEEAIRICIHEIE 2 45 11 pR L
/

* Function Name: R_TAUO_Channel2_Stop

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

* Return Value : None

void R_TAUO_Channel2_Stop(void)

{
TTO |=_0004_TAU_CH2_STOP_TRG_ON | _0008_TAU_CH3_STOP_TRG_ON | _0040_TAU_CH6_STOP_TRG_ON | €— 23 6,7 HET
_0080_TAU_CH7_STOP_TRG_ON;
TOEO &=~_0004_TAU_CH2_OUTPUT_ENABLE & ~_0008_TAU_CH3_OUTPUT_ENABLE & ~_0040_TAU_CH6_OUTPUT_ENABLE € it 2.3, 6, 7 1 11 {7
&~ 0080_TAU_CH7_OUTPUT_ENABLE;
TOO &= ~_0004_TAU_CH2_OUTPUT_VALUE_1 | ~_0008_TAU_CH3_OUTPUT_VALUE_1 | ~_0040_TAU_CH6_OUTPUT_VALUE_ 1€ 10 3 6. 7411 /i3
| ~_0080_TAU_CH7_OUTPUT_VALUE_1; s e i

/¥ Mask channel 2 interrupt */
TMMKO02 = 1U; /* disable INTTMO2 interrupt */
TMIF02 =0U; /* clear INTTMO2 interrupt flag */
/* Mask channel 3 interrupt */
TMMKO03 = 1U; /* disable INTTMO3 interrupt */
TMIF03 =0U; /* clear INTTMO3 interrupt flag */
/* Mask channel 6 interrupt */
TMMKO06 = 1U; /* disable INTTMO6 interrupt */
TMIF06 = 0U; /* clear INTTMOG6 interrupt flag */
/* Mask channel 7 interrupt */
TMMKO7 = 1U; /* disable INTTMO?7 interrupt */
TMIFO7 =0U; /* clear INTTMO7 interrupt flag */
}

3.6.4 B2 R 3 B TR EARIE S R_cg_timer_user.c

/
* Function Name: r_tau0_channel2_interrupt

* Description : This function is INTTMO?2 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 */
Send_Protocol(); & 0 2 PWTRS R ORISR, SR BRI R A AR L
/* End user code. Do not edit comment generated here */

}

/
* 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 */
Send_Stop(); «—  HE 3RS IR R E L TR, b
/* End user code. Do not edit comment generated here */

}

/
* Function Name: r_tau0_channel6_interrupt

* Description : This function is INTTMO6 interrupt service routine.
* Arguments  : None

* Return Value : None

__interrupt static void r_tau0_channel6_interrupt(void)

[* Start user code. Do not edit comment generated here */
«— 6 T RS, WA
/* End user code. Do not edit comment generated here */

}

/

* Function Name: r_tau0_channel7_interrupt

* Description : This function is INTTMO7 interrupt service routine.
* Arguments  : None

* Return Value : None

__interrupt static void r_tau0_channel7_interrupt(void)

/* Start user code. Do not edit comment generated here */ ) ) )
— I 7 PWIRSS R, B
/* End user code. Do not edit comment generated here */

}
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/
* Function Name: MaskWave_Output

* Description : This function is setting carrier wave output.

* Arguments  : None
* Return Value : None

void MaskWave_Output(unsigned int cycle_value, unsigned int duty_value) < O TERS BRI PWM [ R AN 5 28 LT 6 5
TDRO2 = cycle_value; <—  WEAE
TDRO3 = duty_value; <— WELIEHHE
}
3.6.5 NEC 4rsh @i 304 R_rc_Nec.c
@efine CARRIERWAVE_CYCLE_VALUE 0x0069U € iz 3 NEC £I 41 4 WSl a8l o 00 N\ \
#define CARRIERWAVE_DUTY_VALUE 0x0023U =« & U NEC 214 P L
#define HEAD_CYCLE_VALUE OX9E33U & iz X NEC Z1AMEF5 WIS Sk il e FA W (1
#define HEAD_DUTY_VALUE 0x6975U 4 E X NEC 2 /MRS WS AS Bkt o 25 Le 24
#define DATA_1_CYCLE_VALUE OX19E6U € i Y NEC LIAMESMEAR “1” MBRHa MMER  \RIE 4AMHz Skt 5 1
#define DATA_1_DUTY_VALUE 0x666U @ iy NEC 14 O 17 TR
#define DATA_0_CYCLE_VALUE OXCCCU € & X NECLLAMESR M HEE “0” 5 Mo A W1 i
#define DATA_0_DUTY_VALUE 0x666U € & NEC ZUAMEEW B “0” B Dt ek o 2 L 2 f
#define REPEAT_CYCLE_VALUE 0x666U <4— EXNECY AL 53R B U R A
\@efine REPEAT_DUTY_VALUE 0x666U A 5E X NEC ZLAMEF M S T B e o5 4 b g i J /
/INEC Protocol Data Define
#define SYSTEM_CODE 0x59 « 5 X NEC B3R Ge ik it 2 4
unsigned char keycode; < 5 U iy A E AL
unsigned char NEC_P_DATA[4]; <4 X NEC B iM% gtk X
unsigned long interval_cnt; «— EXNECHMBUES RASAIFR v I AR i, A7 BeA o
unsigned char send_pos; €—— T X NEC PSS i AR A 7 47 il A e
/*""FUNC COMMENT
* Declaration : void Get_IR_Data(void)
*""EUNC COMMENT END! !
void Get_IR_Data(void)
{
keycode = 0x16;
NEC_P_DATA[0] = SYSTEM_CODE; «——  IUNEC UhBUGR Gtk (A7 UL S B 800 i X
NEC_P_DATA[1] = ~SYSTEM_CODE;
NEC_P_DATA[2] = keycode; ) N
NECZP:DATAH _ ~k)éycode; & IUNEC i i 4 T A7 T S B s 22 o X
}

[*""FUNC COMMENT
*

* Declaration : void Send_Protocol(void)

*

*"FUNC COMMENT END
void Send_Protocol(void)

{

unsigned char ibyte;
unsigned char ipos;
unsigned char ibit = 0x01;

if (send_pos == 0)
{

MaskWave_Output(HEAD_CYCLE_VALUE, HEAD_DUTY_VALUE):«

R_TAUO_Channel2_Start();
send_pos++;

EeR AT
4 NEC £14h

{03 N Iy S B
IS T S i A VA
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1
/Else if (send_pos <= 32) & I 2 PR O %R R, R B N L S \
{
ibyte = (send_pos - 1) / 8;
ipos = (send_pos - 1) % 8;
[ AR o IR RO <17 SRR “0”
ibit = ibit<<ipos: € WS R EAR IR <17 i #5 “0
if (NEC_P_DATA[ibyte] & ibit) == ibit)
{
MaskWave_Output(DATA_1_CYCLE_VALUE, DATA_1_DUTY_VALUE); <« VR <17 BRI AE
}
else
MaskWave_Output(DATA_0_CYCLE_VALUE, DATA_0_DUTY_VALUE); <« BEEEARE “0” B i (e
}
send_pos++; <« VT — AR H 4 AL
else if (send_pos == 33) «—— G 2 PR e R, ROE TS RG A E ISy 3
MaskWave_Output(REPEAT_CYCLE_VALUE , REPEAT_DUTY_VALUE); < BEEHOR “0” MDAl
send_pos++ 4 BT — TR A
1
elseif (send_pos==34) 4 LI 2 PR P B, RI% R — R A LA S
MaskWave_Output(REPEAT_CYCLE_VALUE, 0); < T BRI AT Lo 0, %45 12 ip B
send_pos++; < BEE N — AN B 1 s A8

}
[*""FUNC COMMENT
*

* Declaration : void Send_Stop(void)

*

*"EUNC COMMENT END /
void Send_Stop(void)

if (send_pos == 35) & I 03 TR S TR IE e, 1k
{

send_pos = 0; « 0 Ml N MY R A7 VA el Fl k== W)
R_TAUO_Channel2_Stop(); <

i LG

37 RBIBIEW
1 PR B O T : TR

A5 & & NEC R gk e «

RN
b
101
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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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