RENESAS —

RL78/G14 #, R7FOC &% ROTAN1946CC0100
E 2% RD #fE iy 2014.01.25
B

AN B4R T A4 HY B 6= RL78/G14 S ML SE I 28 RD HH (K] PWM3 A5 5Ok s BUSES i
LR

HAnasft
RL78/G14, R7FOC008, R7FOC009

Hx
Lo IR oottt ettt et et e et e ettt r s 2
2. EITEE RD [ PWMB BT oottt ettt ettt et e ettt et et 3
TR 1 oy SR = VYLV R I e o ke e g o USSR 6
11 = USSR 8
=TI S 1 R - USRS 10
R0O1AN1946CC0100 Rev.1.00 Page 1 of 10

2014.01.25 RENESAS



RL78/G14 #f, R7TFOC #7| SE I 2% RD HEH 5

1. #d

FEATE FL gl A A AN TR AP 0 R SRR P i Y LB o AR LB R S S B TR R S R =iy, DAHES D 3UAF A
THERT, BATUEVCE A RIBIERAESS, B TR, PR DRI ARG — A 5al, bl
SEARFE N o SRR G T DA 1) SR L, T A S L

B HL 1 () RL78/G14 R FIAF HLPKE I &5 RD A4 0 PWM3 1. Tt e e I 4 RD #4745
TRDIOAO Hi1 TRDIOBO mJ LA%in H LA AH 5] J S IRI T . 3 i A 5 ) F T 3Rl 1E 6 o (R Tl o3 = A

. Cycle ,
TRDIOAO | |
TRDIOBO |
Pulse Width
R0O1AN1946CC0100 Rev.1.00 Page 2 of 10

2014.01.25 RENESAS



RL78/G14 #, RTFOC &7 SEIN 2% RD #4540

2. ENHEE RD i PWM3 R

k%% TRDGRAO. TRDGRA1. TRDGRBO /& TRDGRB1, #Jix'E PWM [ e .

TRDGRCO. TRDGRC1. TRDGRDO /% TRDGRD1 43Jill’4 TRDGRAO. TRDGRA1. TRDGRBO /&
TRDGRB1 (2 ds. MMM ERIIMEN, HrEdbare b R,

LLR & PWM3 R RHE R

HRTRES i ‘:'%ﬁl‘i‘;'""'""""""""i
J | TR0 | tté%% [+— TRDGRAD }7{— I
TRDIOAD O— Eﬁ . HBEEES ' :
- ttJﬁE% |[«— TROGRAI }—FQ— ,
HRERES E i
ol e |}
TRDIOBD O——— it L humEEs , .
ttiﬁa |«—{ TROGR PQ_ ;
R0O1AN1946CC0100 Rev.1.00 Page 3 of 10

2014.01.25 RENESAS



RL78/G14 #f, R7TFOC #7|

SE N5 RD 5 H

PWM3 R4
il = 1n4E
it 3R fhoco £ ferks Toiwf2- Toxfd. Toki8. Tow/32
i3 TRDO AiEtdit+# (FfEH TRD1) .
PWM i PWM ElHA: 1/Mk=<(m+1)
TRDIOAD #itH I H B EEE: 1/fk<(m-n)
TRDIOBO %4 S5 R FRwA: 1/fk<(p—q)
fk: i8R AL EE
m: TRDGRAD 77280 E1
n: TRDGRA1 BFFEaid EE
p: TRDGRBO F7FEaid £
q: TRDGRB1 SFiF&aieTE
g M1 |
E-—-”' - |
| g Pt . I
LN o |
TRDICIADEE i ! i i I
i | i .
TROIOBOg i :
T
A R
(HE F R H AR )
AR # TRDSTR H#F# 8 TSTARTO £ “1" (FEiH40D .
rEEESES - 4 TRDSTR #F7Fs£84 CSELO fiih 1" B, 4 TSTARTO4IE “0° (f£=ibi+#D .
PWM i 5| B RF LSRR R T
- 7 TRDSTR H77#41 CSELO {& 2% “0" # B 4% TRDGRAD &Y LE % IR B2 10140
PWIM STt S B R th e Bl S s T R A .
oh B iE K R A2 B F « [EEPLE (TRDI FiF85F0 TRDGRji S F#MAEHEE)
- TRDO Ay kit
TRDIOAD 3| B#n PWM %
TRDIOBO 3| B&YTH &
TRDIOCO. TRDIODO. |VO# [
TRDIOA1 — TRDIOD1 3|
BITheE
INTPO 5| RThEE B iasdnbES e (VO i e INTPO s A )
EER 2R WRE TRDO FiFed, #MeBETHE{E.
EiER % #E TRDO FiFss-
prige 2y « BRoddE R EI RIS S (EE 8.3.1(4) BoddE AR EIEE )
- E5|HAETEETFARE
- EIREIET (58 "8.3.1(2) HMEIET)

RO1AN1946CC0100 Rev.1.00

2014.01.25

RENESAS

Page 4 of 10



RL78/G14 #, RTFOC &7 SEIN 2% RD #4540

PWM3 B AT 2 AN E IR PWM ETE, BLUF 2 PWM3 B s 1

TRDOB & aRa0{E
FFFFH
[ ‘rr ______________________ ij
P R R e I I
| |
| |
Gl T I
| |
T : [
| |
' |
® prmEmE i | i \ I
R : :
| 1 i
o L1 "
| | - : l | '
TROSTRE A8 | ! : ! | :
TSTARTOfi : I i I : |
: ! I i ! | | [ it
' e ; | mnEFET. | |
TROSTRE LA ! I | | 1 SEC |
CSELDfE i | : I P il I | \_'H
1 T T
| L | | ] |
I | ! - | i | i
i i I I i : T !
I | | : ! 1! ! |
| | : 1 n+ -
| : ' ! I : ' I
| | I I I p+1 | I |
| L | | L |
| 1 +1 1 |
I = |
! ! I 1 ! I I
ETROGRATEZHIUS | | i |
TRDIOACKY — EEF. @trR¥. } |
— ] .
! :
el T+ ap i sl | i
TRDIOBOE & =1 : i
|
| | | |
i i
I I
I |
TRDGRADE 3 m K « m X «
T 1
Lt : ///&m
5 4
TRDGRCO#H &% m 4 X T—18iE
T I
T R B8 A SR E.
&t j=A. B
m: TROGRAOH %80 EE
n: TRDGRA1FZHNEERE
p: TRDGRBOZZ#EEER
q: TRDGRB1ZF&#EER
RO1AN1946CC0100 Rev.1.00 Page 5 of 10

2014.01.25 RENESAS



RL78/G14 #f, R7TFOC #7| SE I 2% RD HEH 5

3. AR PWM3 B SE LS a2l 1 B

{8 TRDIOAO A1l TRDIOBO ff s if ik 55 # J2 M4, J5BE LU JIII(Cycle) K 55 (Pulse Width) #iAN2 4t 95
%

. Cycle ,
TRDIOAO | |
TRDIOBO
Pulse Width

I BEE I £ RD 1/0 #5177 47 % TRDGRAO. TRDGRA1. TRDGRBO fil TRDGRBH1 f{{, m# PWM 1
(¥ J5 19 (Cycle) ik 3 (Pulse Width). %472 i 2% RD 48 filsz i #8 RD 1/0 11444 ICALHS, TRDIOAO il
TRDIOBO [yt 23 .

TRDGRB1
\ TRDGRBO
i 4
| . | TRDGRAf
E L | TRDGRAO
i E : : A
TRDIOAO - |
TRDIOBO |
1 cycle
RO1AN1946CC0100 Rev.1.00 Page 6 of 10

2014.01.25 RENESAS



RL78/G14 #f, R7TFOC #7| SE I 2% RD HEH 5

PWM J3 3 5E:

R FRATTE T MCU N #k 48MHz fi ik, 75221 PWM 8% % 33kHz, Ik 554 70%7F. Cycle il
Pulse Width mJ i 4f L~ A 5.

Cycle = 48000000/33000 = 1454 CPU clocks
Pulse width = 1454/2 *0.7 = 509 CPU clocks

AT R4 S5 Y1 (Cycle) ik 5 (Pulse Width )2k HI LA 24 208 g I 4 RD 1/O 45 25 A7 4% (1A
TRDGRAO = Cycle
TRDGRA1 = Cycle — Pulse Width
TRDGRBO = Cycle/2
TRDGRB1 = Cycle /2 — Pulse Width

7£ PWM JT- 4t i, 2N 2008 22t o
TRDGRCO = Cycle
TRDGRC1 = Cycle — Pulse Width
TRDGRDO = Cycle/2
TRDGRD1 = Cycle /2 — Pulse Width

RO1AN1946CC0100 Rev.1.00 Page 7 of 10
2014.01.25 RENESAS



RL78/G14 #f, R7TFOC #7| SE I 2% RD HEH 5

4. ZEHIE

unsigned int cycle = Ox5AD; /*PWM cycle*/
unsigned int width = 0x200; /*Pulse width*/

* Function Name: R_TMR_RDO_Create

* Description : This function initializes the TMRDO and TMRD1 module.
* Arguments : None

* Return Value : None

/
void R_TMR_RDO_Create(void)

{
TRDOEN = 1U; /* enable input clock supply */

TRDSTR |= _04_ TMRD_TRDO_COUNT_CONTINUES | _08 TMRD_TRD1_COUNT_CONTINUES;
TRDSTR &= (uint8_t)~ 03 _TRD_COUNT_STATR_INITIAL VALUE;

/* disable TMRD operation */

TRDMKO = 1U; /* disable TMRDO interrupt */

TRDIFO = 0U; /* clear TMRDO interrupt flag */

/* Set INTTRDO low priority */

TRDPR10 = 1U;

TRDPROO = 1U;

TRDMR = _10_TMRD_TRDGRCO_BUFFER | _20 TMRD_TRDGRDO_BUFFER | _40_ TMRD_TRDGRC1_BUFFER |

_80_TMRD_TRDGRD1_BUFFER;
TRDFCR = _0O_TMRD_PWM3_MODE;

TRDDFO = _00_TMRD_TRDIOB_FORCEDCUTOFF_DISABLE | _00_TMRD_TRDIOA_FORCEDCUTOFF DISABLE;

TRDOER1 = _00_TMRD_TRDIOAO_OUTPUT_ENABLE | _0O0_TMRD_TRDIOBO_OUTPUT_ENABLE |
_04_TMRD_TRDIOCO_OUTPUT_DISABLE |

_08_TMRD_TRDIODO_OUTPUT _DISABLE | _10_TMRD_TRDIOA1_OUTPUT DISABLE |
_20_TMRD_TRDIOB1_OUTPUT_DISABLE |

_40_TMRD_TRDIOCL_OUTPUT DISABLE | _80_ TMRD_TRDIOD1_OUTPUT DISABLE;

TRDOCR = _00_TMRD_TRDIOAO_INITIAL_OUTPUT L | _0O_TMRD_TRDIOBO_INITIAL_OUTPUT L;

TRDCRO = _00_TMRD_INETNAL_CLOCK_F1_FIH | _20_TMRD_COUNTER_CLEAR_TRDGRA;
TRDIERO
TRDGRAO = cycle;

TRDGRBO = cycle/2;
TRDGRCO = cycle;

TRDGRDO = cycle/2;
TRDGRA1 = cycle-width;
TRDGRB1 = cycle/2-width;
TRDGRC1 = cycle-width;
TRDGRD1 = cycle/2-width;
/* Set TRDIOAO pin */
P1 &= OX7FU;

PM1 &= Ox7FU;

/* Set TRDIOBO pin */
P1 &= OxDFU;

PM1 &= OxDFU;

_01_TMRD_IMIA_ENABLE | _02_TMRD_IMIB_ENABLE | _0O_TMRD_OVIE_DISABLE;

RO1AN1946CC0100 Rev.1.00
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/
* Function Name: R_TMR_RDO_Start
* Description : This function starts TMRDO and TMRD1 counter.
* Arguments > None
* Return Value : None
/
void R_TMR_RDO_Start(void)
{
uint8_t trdsr_dummy;
trdsr_dummy = TRDSRO; /* read TRDSRO before write 0 */
TRDSRO = 0x00U; /* clear TRDO each interrupt request */
trdsr_dummy = TRDSR1; /* read TRDSR1 before write 0 */
TRDSR1 = 0Ox00U; /* clear TRD1 each interrupt request */
TRDIFO = 0U; /* clear TMRDO interrupt flag */
TRDMKO = 0U; /* enable TMRDO interrupt */
TRDSTR |= _04_TMRD_TRDO_COUNT_CONTINUES;
TRDSTR |= _01_TMRD_TRDO_COUNT_START; /* start TMRDO counter */
3
/
* Function Name: R_TMR_RDO_Stop
* Description : This function stops TMRDO and TMRD1 counter.
* Arguments : None
* Return Value : None
/
void R_TMR_RDO_Stop(void)
{
uint8_t trdsr_dummy;
TRDSTR |= _04_TMRD_TRDO_COUNT_CONTINUES;
TRDSTR &= (uint8_t)~_01_TMRD_TRDO_COUNT_START; /* stop TMRDO counter */
TRDMKO = 1U; /* disable TMRDO interrupt */
TRDIFO = 0U; /* clear TMRDO interrupt flag */
trdsr_dummy = TRDSRO; /* read TRDSRO before write 0 */
TRDSRO = 0x00U; /* clear TRDO each interrupt request */
trdsr_dummy = TRDSR1; /* read TRDSR1 before write 0 */
TRDSR1 = 0x00U; /* clear TRD1 each interrupt request */
}
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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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