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5. MR KRBFIsk
void main (void)
{
unsigned char i;

int bit number, k;

__low level init();

EI();//enable interrupt

/* Set initial values for the 8 PWM channels */

pwm dutycycle[0] = 1;

pwm_dutycycle[l] = 64;
pwm_dutycycle[2] = 96;
pwm_dutycycle[3] = 128;
pwm_dutycycle[4] = 160;
pwm_dutycycle[5] = 192;
pwm_dutycycle[6] = 224;
pwm_dutycycle[7] = 250;

/* Scan 8 PWM channels */
for (i=0,bit number=1;i<8;i++)
{
/* Start at high value */
k = MAX TABLE-1;
/* 1f PWM register content is different from highest value */
if (pwm dutycycle[i] < MAX TABLE-1)
{
for (; k>=pwm_ dutycycle[i];k--)
{
/* Clear bit to zero (0) from Max-table to PWM value */

PWMO 7[k] &= ~bit number;

}
if (pwm_dutycycle[i]>0)
{
for(; k>=0;k--)
{
/* Set bit to one (1) from PWM value to 0 */
PWMO_ 7[k] |= bit number;

}
/* Next bit position */

bit number <<= 1;
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}

DMAO_Init();
TAUOO Init();

while (1) ;

/*****************************************************************************

*

*

*

*

*

Function Name : DMAO Init

Description : DMA Channel 0 initialization
Argument : none

Return Value : none

Calling Functions : none

*****************************************************************************/

void DMAO Init (void)

{

/* DMA operation enable

b7 DMA operation enable bit

b6:bl Reserved set to O

b0 DMA transfer mode bit */
DRCO = 0x80;

NOP();// no operation
NOP();// no operation

/* Disable INTDMAO interrupt */
DMAMKO = 1U;

/* Set INTDMAO low priority */
DMAPRI10 10;

DMAPROO 10;

/* Configure DMA

b7 DMA transfer start software trigger
b6 Selection of DMA transfer direction : RAM to SFR
b5 Specification of transfer data size for DMA transfer

b4 Pending of DMA transfer

b3:b0 Selection of DMA start source (IFC03-0) : INTTMOO */

DMCO = 0x42;

8 bits

/* Configure DMA Channel 0 SFR address register : Port 7 */

DSAO = 0x07;

/* Configure DMA Channel 0 RAM address register : PWMO 7 [MAX TABLE] look-up table

*/

DRAO = (unsigned short) &PWMO 7;

/* Configure DMA Channel 0 byte count register : 256 */
DBCO = 0x0100;

/* Clear INTDMAO interrupt flag */

DMAIFO = 0U;

RO1AN2441CC0100 Rev. 1.00
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}

/* Enable INTDMAO interrupt */
DMAMKO = 0U;

/* Start DMA Channel 0 operations */
DSTO = 1U;

/*****************************************************************************

*

*

*

*

*

Function Name : TAUOO Init

Description : TAU Channel 0 initialization
Argument : none

Return Value : none

Calling Functions : none

*****************************************************************************/

void TAUOO Init (void)

{

/* Supplies input clock to TAU */

TAUOEN = 1U;

/* Configure format of Timer Clock Select register : fClk */
TPSO = 0x0000;

/* Stop all channels */

TTO = OxOAFF;

/* Configure TAU Channel 0 in Interval timer mode */

TMROO = 0x0000;

/* Configure TAU Channel 0 period for PWM frequency around 2kHz */
TDROO = 0x002E;

/* Enable operation (start) trigger of channel 0 */

TS0 |= 0x0001;

/*****************************************************************************

*

*

*

*

*

Function Name : DMAQO isr

Description : DMA Channel 0 interrupt service routine, relaunch each PWM period
Argument : none

Return Value : none

Calling Functions : none

~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k************************/

interrupt void DMAO isr(void)

{

/* Configure DMA

b7 DMA transfer start software trigger

b6 Selection of DMA transfer direction : RAM to SFR

b5 Specification of transfer data size for DMA transfer : 8 bits
b4 Pending of DMA transfer

b3:b0 Selection of DMA start source (IFC03-0) : INTTMOO */

DMCO = 0x42;

/* Configure DMA Channel 0 SFR address register : Port 7 */
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DSAQ0 = 0x07;

/* Configure DMA Channel 0 RAM address register : PWMO 7 [MAX TABLE] look-up table
*/

DRAO = (unsigned short) &PWMO 7;

/* Configure DMA Channel 0 byte count register : 256 */

DBCO = 0x0100;

/* Start DMA Channel 0 operations */

DSTO = 1U;
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(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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12. ﬁﬂ%ﬁzii%ﬁmﬁ?kﬁqf;,h«iim?fﬁ¥:“nuﬁfiﬁ§|i SEMAAEMEREEE), EERERFHOELRITEME.

Notice

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.

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.

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.

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.

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 belo w.

"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.); tra ffic 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.

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.

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.

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.

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.

0. Itis 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.

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

2. 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.

ARER ANREREBBEIENFET, RIEASHIFL, R Nohce"EEEf&ﬁUJ

IL’\$I ~

AP FIC R T BB SRR IAXERA TR SH~REREME AR, AAOERERTRRAAE PR, REMBXER, HRTHR. MTRAARE=

BURESMEZHOEMRL, HiRFRRBEMRE.

FF%KI%ME&WE SridiEt, REFRTFEREMIIAIDER, BR, RFRTFHIRIEXLESBDERLIRN. AFREAETICHNESNERMBRMEZOEMRE, HiEETFFRE

Ef 5

ﬂ?lﬁmKt%*Mh?@?FmTﬁ*h%ﬁtﬁmhﬂﬁhi@%ﬁ&m% FEF, AR EMIRENNITA, WFRFARBEMTRE. ACEMEHNART TR ANRFEFRABA

FIAREFR, MRS AR AL AR, BMRRE AR R

mF?{Fifﬁ& Eﬂi%u%%51%ﬁ&§%ﬁ#%ﬁm%w@%%ﬁﬁFWeﬁ?m?i% FEERE B2 ERIRURM S RAEER R R T ROTATMEZMEMRK, WiEaT

A BT

HFERFoRRELREFRYABNFR: HESR N ERESE . SHEFELT~R0EFERENIAT~RNREFR, WTHR:

RS HHL, ARRE. BREE. MRAOURRE, WITRE. RARSE, MHTR, PARFREURTUMNEAE.

BREESL: BRE CRFE. AE, BBE) | XBEHREK, BHRA%K AHLEREUARRLRES.

WFER T REEATERBIRRAT TS ARESEREEEMNRARERTRERASHENRRFSE ANTEGERRELRE, EETENNKES) &, RETEREREAM~REN R

RRG REEEHRS. ERREE) b TASHEFRT SR TEMSENAZE, ARREHARREFR TERHRFELT-RBTBHATRRZIMUEMELE. MFRRARE=A

EERER T @A T L Rig NMBZ M EMIRERML, RERTTRIBEMSIE.

FERA A PIRHMERTER T = RA, RERFEFIRENEERN, HARERATEME. RRTFRELE, BRRRETE. ARNHE. RERFUARME~REFEMERRER. MTELREE

SEE Z SME TR T Fm @i Rk, W T TRIBEMSRE.

ERFBFRT-ERHTRSHFRT-2ORBMTEN, B2, *SECREHLASNRFHE, N—ENRELEFURAREFERRETRLENES. kb, HERTFRRHETHELT.

FRRUERERR 2 RIFHEME, LUBE S HERTE A F /= RIE R L RIS AR SBASEHY 195%12&%&@?%& BN TRBH R (BFERRT AR BAXSHURSERGEE) | ELHHEL

A3l HAIE LRI . T TR MR R TITE, UERPBITRESSRIRGHITRE

%$Hhﬁﬁﬁﬁ%ﬁ%ﬂa,WWEW%?@?meﬁﬁﬁa&%,w?%?@?%ﬁl%ﬂﬁ%vﬁﬁ%ﬁ@¥FWH,%ﬁ?ﬁ%ﬂ%ﬁ%ﬁmﬁﬁ%ﬁﬁ%ﬂmﬁﬁﬁ&i%ﬁﬂ(@ﬁ@xﬁ?

(EREEROHSIES) ) o MFEMAREFHAZEMMSBMIRERIAK, WFRFRRIBEMSRAE.

ARG EGER F @A AR AT ERA BARASIEIMARAEREMAT I A | EARHENEMRREG D BRI A DL ENRFER F R RAATSEELAREFEMEH RN

BN AR RGUERBOFRE) . EFAGYPIRHNTRRER TR THON, NSUTHENMNE QEREREN, HRR EREEENMAE NIRRT,

Qﬁ% FAHBAS FRBEUR MRS RE =R ETE=HEH I THRFRTF-RIARIHE, FREFEOLRE=ZFENATEAENNENEY; MNTRAFARE=AEELERRFRT =8
EZERBRK, WFRTTRIBEARE.

1f§%* SRR T BEARTMELT, TRUMEMRRERD Sl A,

BEfE R bk A %

IfER T A PIERER FRASH R SR T AR,

ThIFR TR SRR T RN E = R,
ENESANS

SALES OFFICES Renesas Electronics Corporation http://www.renesas.com
Refer to "http://www.renesas.com/" for the latest and detailed information.
Renesas Electronics America In Renesas Electronics Hong Kong Limited
2801 Scott Boulevard Santa Clara CA 95050-2549, U.S.A. Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok,
Tel: +1-408-588-6000, Fax: +1-408-588-6130 Kowloon, Hong Kong
R Tel +652-2205-6688, Fax: +852 2686-9022

enesas Electronics Canada Limited
9251 Yonge Street, Suite 8309 Richmond Hill, Ontario Canada L4C 9T3 Renesas Electronics Taiwan Co., Ltd.
Tel: +1-905-237-2004 F, No. 363, Fu Shing North Road, Taipei 10543, Taiwan
Renesas Electronics Europe Limited Te\ '+886-2-8175-9600, Fax: +886 2-8175-9670
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K Renesas Electronics Singapore Pte. Ltd.
Tel: +44-1628-585-100, Fax: +44-1628-585-900 80 Bendemeer Road, Unit #06-02 Hyfiux Innovation Centre, Singapore 339949

) Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Europe GmbH
Arcadiastrasse 10, 40472 Dsseldorf, German Renesas Electronics Malaysia Sdn.Bhd.
Tel: +49-211-6503-0, Fax: +49-211-6503-1327 Unit 1207, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jin Persiaran Barat, 46050
Renesas Electronics (China) Co., Ltd. Petaling Jaya, Selangor Darul Ehsan, Malaysia
Room 1709, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100191, P.R.China Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Tel: +86-10-8235-1155, Fax: +86-10-8235-7679 Renesas Electronics India Pvt. Ltd.
Re . " No.777C, 100 Feet Road, HAL Il Stage, Indiranagar, Bangalore, India
enesas Electronics (Shanghai) Co., Ltd. Tl +91-80-67208700. Fax: +01-80-07208777

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 Korea Co., Ltd.
2F., 234 Teheran-ro, Gangnam-! Gu Seoul 135-080, Korea
Te\ +82-2-558-3737, Fax: +82-2-558-514

© 2015 Renesas Electronics Corporation.All rights reserved.
Colophon 5.0



	1.  多重PWM的生成
	1.1 关于DMA
	1.2 本应用说明的概要
	1.3 方式
	1.4 PWM参照表的构成
	1.5 PWM参照表的计算

	2. 本应用说明中使用的外围功能
	2.1 TAU通道0、间隔定时器模式中的执行时序
	2.2 DMA操作和设定
	2.3 PWM分辨率的增大
	2.4 总线负载

	3. 结论
	4. 流程图
	5. 附录：代码列表
	6. 参考文献
	公司主页和咨询窗口



