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12.

Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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.

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.

When exporting the 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. You should not use Renesas
Electronics products or the 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. 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.

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 products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. 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 categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. 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 an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“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.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

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 difficult, please evaluate the safety of the final products or system
manufactured by you.

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.

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

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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Introduction

This manual was written to explain how to make the peripheral 1/0 drivers on the Peripheral Driver Generator
for RX610. For the basic information about the Peripheral Driver Generator, refer to the Peripheral Driver
Generator user’s manual.
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1. Overview

1.1 Supported peripheral modules

The Peripheral Driver Generator supports the following products of RX610 group, peripheral modules and
endian.

(1) Products

Part No. Package

R5F56108V NFPP LQPO144KAA
R5F56107VNFPP LQPO144KAA
R5F56106V NFPP LQPO144KAA
R5F56104V NFPP LQPO144KAA

(2) Products

Clock Generation Circuit

Interrupt Control Unit (1CU), Exceptions

DMA Controller (DMAC)

1/0O Ports

16-Bit Timer Pulse Unit (TPU)

8-Bit Timer (TMR)

e Compare Match Timer (CMT)

e Serial Communications Interface (SCI)
e |2C Bus Interface (RIIC)

e A/D Converter
(3) Endian

Little endian

R20UT0150EJ0101 Rev.1.01 Page 7 of 140
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Creating a new project

2. Creating a new project

To create the new project file, select the menu [File] -> [New Project]. New project dialog box will open.

Project new

Project name:

3

|default

Dhirechory:

|c:: ‘renezazhPDGE2_proj

Type of CPL

Series: ,m
Group: F=E10 -
Type |REFSB10BVNFF v
Package: ,W
ROM capacity: M bytefs]
RAM capacity: 128K Ente(z]

Ref...

Cancel |

Fig 2.1 New project dialog box

For RX610 group, select [RX600] as a series and select [RX610] as a group. The package type, ROM capacity
and RAM capacity of selected product are displayed.
By clicking [OK], new project is created and opened.
The EXTAL input clock frequency is not set after opening a new project. Therefore an error icon is displayed.
For error display, refer to the user’s manual.

= PDG2 - [default.pd2]
B3 File Wiew Tool Help

DS BE% B 2

= System
& Clock Generation Gircuit
= Pin

EXTAL input frequency: tHz 9 Q

Swstem clock [|CLE]
Multiplication: EXTAL =2 -

Frequency: tHz

Peripheral module clock [FCLE)

Multiplication: ExTAL=2 hd
Frequency: MHz

x

o

LU

Ready MNUM
Fig 2.2 Error display of new project
Set the frequency of the lock to be used here.
R20UTO0150EJ0101 Rev.1.01 Page 8 of 140
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3. Setting the Peripheral Modules

3.1 Peripheral Module Setting Windows

Figure 3.1 shows the exampl e of peripheral module setting window display.

Setting the Peripheral Modules

= 4y Swstem A
 Clock Generation Gircuit
A Pin ExTAL input frequency: 125 MHz
( Resource pane > Sustem Clack [ICLE)
Multiplic:ation: ExTaL =2 -
Frequency: 2R.000000 MHz
Peripheral Module Colock [PCLE]
Multiplication: ExTAL 2 -
Frequency: 26.000000 MHz
w
"~ gystem [icuTvo [r] sci ] am
_J ( Peripheral dul lecti b
\ eripneral-module se ection tabs

Figure 3.1 The example of peripheral module setting window display

The correspondences of the resources to a peripheral modules or functions are shown in table 3.1.

Table 3.1 The correspondences of the resources to a peripheral modules or functions

Peripheral-module | Resource pane Corresponding Peripheral Module or Function

selection tab

SYSTEM Clock Generation Circuit Clock Generation Circuit
Pin Pinfunctions

ICU Interrupts Interrupt Control Unit (ICU) (Fastinterrupt, NMI, IRQO to IRQ15)
Exceptions Exceptions

DMAC DMACO to DMAC3 DMA Controller (DMAC) Channel 0 to Channel 3

I/O Port0 to PortE /O PortOto E

TPU Unit0 (TPUO to TPUS) 16-Bit Timer Puls Unit (TPU) Unit O (Channlel 0 to Channel 5)
Unitl (TPUG6 to TPU11) 16-Bit Timer Puls Unit (TPU) Unit 1 (Channlel 6 to Channel 11)

TMR Unit0 (TMRO and TMR1) 8-Bit Timer (TMR) Unit 0 (Channlel 0 and 1)
Unitl (TMR2 and TMR3) 8-Bit Timer (TMR) Unit 1 (Channlel 2 and 3)

CMT Unit0 (CMTO and CMT1) Compare Match Timer (CMT) Unit 0 (Channlel 0 and 1)
Unitl (CMT2 and CMT3) Compare Match Timer (CMT) Unit 1 (Channlel 2 and 3)

SCI SCI0 to SCI6 Serial Communications Interface (SCI) Channel 0 to 6

RIIC RIICO and RIIC1 12C Bus Interface (RIIC) Channel 0 and 1

A/ID ADO to AD3 A/D Converter Unit0 to Unit3

For how to make the setting of peripheral modules,
to 3.2 Pin Functions.

refer to the user’s manual. For pin function settings, refer

R20UTO0150EJ0101 Rev.1.01
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3.2 Pin Functions

The pin function window opens by selecting [SY STEM] on the peripheral-modul e sel ection tabs and
selecting [Pin] on the resource pane.

-l =y Swestem
o Clock Generation Circuit

a [

~ avgrem [icu] omac] vo ] TPu THR]

Figure 3.2 Selection to open the pin function window

The pin function window consists of [Pin function] sheet and [Peripheral pin usage] sheet.

3.2.1 Pin Function Sheet

In the pin function sheet, al pins are displayed in numerical order.

Pin No. | Pin N ame | Selected function | Direction | State ~
PO4/IRE12/TMCI3/T=D 4/TDI

PO3/IRA1T/TMRIZ/SCKATMS

PE?/DAT

PEE/DAD

AW55

POZ/RO10/TMOZ2/SCKE/TRSTH

PO1/IRQS/TMCI2/R«DE

PO0/IRQE/TMRIZ/T«DE

PER/IRG1S

EMLE

wWhTOWF#TDO

W55

13 MOE

14 WL v

' Pin function ,"2 Perpheral pin uzage l/r

Figure 3.3 Pin function sheet

[9n R B B g B SR R B LR

PR
(=

The contents of each column are shown in table 3.2.

Table 3.2  The contents of each column in the pin function sheet

Column Contents

Pin No. Pin number

Pin name The name of the pin (All pin functions assigned to a pin)
Selected function The pin function selected by the peripheral module settings
Direction The direction (Input/Output) of the selected pin function
State State of the setting

When a setting of peripheral module which uses pinsis made, the result of setting is displayed in the pin
function sheet. For example, if ADO is set to convert the analog input signal of ANO in A/D converter
setting, no. the line of 141 pin which the ANO is assigned to is displayed as shown in figure 3.4.

Pin MNa. | Pin M ame | Selected function | Direction | State

141 F40ARGEAAND AMO Inout
Figre 3.4 Display of selected pin function

In this state, if an I/0 port P40 is set up, the confliction will be indicated as shown in figure 3.5.

Pin Na. | Pin M ame | Selected function | Direction | State

141 PA0CIROEMAMNO AMOPA0 Conflicting between different functions
Figre3.5 Display of confliction (Pin function sheet)

R20UT0150EJ0101 Rev.1.01 Page 10 of 140
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Note

¢ Inthe RX610 group, the pin function can not be selected for apin. The pin function is determined by the
settings of the peripheral modules. The pin function cannot be changed in the Pin Function sheet.

e For some pin functions, it is possible to change the pin to which the function is assigned. The pin function
assignment can be changed in the Peripheral Pin Usage shest.

¢ |f the multiple output pin functions are enabled in one pin, the output pin function of the highest priority
will be active. For details, refer to the RX610 group hardware manual.

3.2.2 Peripheral Pin Usage Sheet

The peripheral pin usage sheet shows the usage of pin functions of each peripheral module. The pin
functions of the peripheral module selected in left pane are displayed in right pane.

ADD # | Pin Mame | Pin function | Agsignment | Pin Ma. | Direction | Gtate |
A AMD Analog input P40/RGS/AND 141 Input
aD2 AN1
AD3 AMZ
Interrpts AN3
10 Part PO
1/0 Port F1
10 Part P2
1/0 Port F3
1/0 Port P4
1/0 Part P&
1/0 Port P&
1/0 Port P7 v
| | | I\Pin function ,)\Pen'pheral pin usaye I."

Figure 3.6 Peripheral pin usage sheet
The contents of each column are shown in table 3.3.

Table 3.2  The contents of each column in the peripheral pin usage sheet

Column Contents

Pin Name The pin functions of peripheral module selected in left pane
Pin Function The usage of pin function

Assignment The name of pin to which the pin function is assigned

Pin No. Pin number

Direction The direction (Input/Output)

State State of the setting

When a setting of peripheral module which uses pinsis made, the result of setting is displayed in the
periphera pin usage sheet. For example, if the IRQ9 is enabled in the external interrupt setting, the line of
IRQ9 is displayed as shown in figure 3.7.

Fin Name| Pin function | Azzighrent | Fin Mo. | Direction | State |
IRO9 Euternal interupt POTARDSTMCIZ/R=DE 7 [npLat
Figre3.7 Display of pin usage

In this state, if an I/0 port POL is set up, the confliction will be indicated as shown in figure 3.8.

Fin Name| Pin functiorn | Azzignment | Firn Mo | Direction | State |
IRE9 External interrupt POTARQTMCIZ/R=DE 7 [rpt Conflicting with anather pin function

Figre 3.8 Display of confliction (Peripheral pin usage sheet)

R20UT0150EJ0101 Rev.1.01 Page 11 of 140
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It is possible to change the pin to which the IRQ9 is assigned. To change assignment of pin function, put
the mouse pointer on the Assignment cell. The drop down button to open the assignment selection opens.

Fir Name| Fir function | Az gignment | Pir Mo | Direction | State |
RG4S Esternal interrupt P01 a"lHE!Eh"TMEIE.-"H:-j 7 |Fput Corflicting with anather pin function

Figre 3.9 Display of drop down button

Click the drop down button and select PA1/IRQ9/AN1 from the drop down menu.

Fir Name| Fir furction | Az zignment | Pirn Mo | Direction | State |

S SN 11 .3, 714401 2/~ |

|POTARQ I/ TMLI 2/R=DE |

If PA1/IRQ9/ANL isnot used by other peripheral modules, the confliction can be solved.

Fir Name| Fir function | Aszignment | Pin Na. | Direction | State
IRQ9 Esternal interrupt P41ARE3/AM1 129 [ ript

Figre3.11 Display of pin usage (After changing the assignment)

The pin functions of which the assignment can be changed are shown in table 3.4.

Table 3.4 The pin functions of which the assignment can be changed (RX610 144pin)
(Upper row is default)

Peripheral module Pin function Selection of assignment Pin No.
TPU Unit0 TCLKA *1 P32/IRQ2/P0O10/TIOCCO/TCLKA 27
(TPUO to TPUS5) P14/IRQ4/TCLKA/SDA1 43
TCLKB *1 P33/IRQ3/P0O11/TIOCCO/TIOCDO/TCLKB 26
P15/IRQ5/TCLKB/SCK3/SCL1 42

TCLKC *1 P35/P0O13/TIOCA1/TIOCB1/TCLKC 40
P16/IRQ6/TCLKC/RxD3/SDAO 50

TCLKD *1 P37/P0O15/TIOCA2/TIOCB2/TCLKD 38
P17/IRQ7/TCLKD/TxD3/SCLO/ADTRG1# 48

TPUO TIOCAOQ(IC) *2 P30/IRQ0/P0O8/TIOCAOQ 29
P31/IRQ1/P0O9/TIOCA0/TIOCBO 28

TIOCCO(IC) *2 P32/IRQ2/P0O10/TIOCCO/TCLKA 27
P33/IRQ3/P0O11/TIOCCO/TIOCDO/TCLKB 26

TPU1 TIOCAL(IC) *2 P34/IRQ4/P0O12/TIOCAT 25
P35/P0O13/TIOCA1/TIOCB1/TCLKC 50

TPU2 TIOCA2(IC) *2 P36/P0O14/TIOCA2 49
P37/P0O15/TIOCA2/TIOCB2/TCLKD 48

TPU3 TIOCAS(IC) *2 P21/POL1/TIOCA3/TMCIO/RXDO 36
P20/POO/TIOCA3/TIOCB3/TMRIO/TXDO 37

TIOCC3(IC) *2 P22/P02/TIOCC3/TMO0/SCKO 35
P23/P0O3/TIOCC3/TIOCD3 34

TPU4 TIOCAA4(IC) *2 P25/PO5/TIOCA4/TMCI1/RxD1 32
P24/PO4/TIOCA4/TIOCB4/TMRI1 33

TPUS TIOCA5(IC) *2 P26/P0O6/TIOCA5/TMO1/TxD1 31
P27/PO7/TIOCA5/TIOCB5/SCK1 30
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Peripheral module Pin function Selection of assignment Pin No.
TPUG6 TIOCAG(IC) *2 PA0/A0/BC0#/PO16/TIOCA6 101
PA1/A1/P0O17/TIOCA6/TIOCB6 100
TIOCC6(IC) *2 PA2/A2/P0O18/TIOCC6/TCLKE 99
PA3/A3/P0O19/TIOCC6/TIOCD6/TCLKF 98
TPU7 TIOCA7(IC) *2 PA4/A4/P020/TIOCA7 97
PA5/A5/P021/TIOCA7/TIOCB7/TCLKG 96
TPUS TIOCAS(IC) *2 PA6/A6/P022/TIOCA8 95
PA7/A7/P023/TIOCA8/TIOCB8/TCLKH 94
TPU9 TIOCA9(IC) *2 PB0/A8/P024/TIOCA9 92
PB1/A9P025/TIOCA9/TIOCB9 85
TIOCCY(IC) *2 PB2/A10/P026/TIOCC9 84
PB3/A11/P027/TIOCCY9/TIOCDY 83
TPU10 TIOCA10(IC) *2 PB4/A12/P028/TIOCA10 82
PB5/A13/P029/TIOCA10/TIOCB10 81
TPU11 TIOCA11(IC) *2 PB6/A14/P0O30/TIOCAT11 80
PB7/A15/P031/TIOCA11/TIOCB11 79
ICU IRQO P30/IRQ0/P0O8/TIOCAOD 29
(External Interrupts) P10/IRQO 47
IRQ1 P31/IRQ1/P0O9/TIOCA0/TIOCBO 28
P11/IRQ1/SCK2 46
IRQ2 P32/IRQ2/P0O10/TIOCCO/TCLKA 27
P12/IRQ2/RxD2 45
IRQ3 P33/IRQ3/P0O11/TIOCCO/TIOCDO/TCLKB 26
P13/IRQ3/TxD2/ADTRGO# 44
IRQ4 P34/IRQ4/P0O12/TIOCAT1 25
P14/IRQ4/TCLKA/SDAT1 43
IRQ5 PE5/IRQ5/D13 104
P15/IRQ5/TCLKB/SCK3/SCL1 42
IRQ6 PE6/IRQ6/D14 103
P16/IRQ6/TCLKC/RxD3/SDAO 40
IRQ7 PE7/IRQ7/D15 102
P17/IRQ7/TCLKD/TxD3/SCLO/ADTRG1# 38
IRQ8 P00/IRQ8/TMRI2/TxD6 8
P40/IRQ8/ANO 141
IRQ9 P01/IRQ9/TMCI2/RxD6 7
P41/IRQ9/ANT 139
IRQ10 P02/IRQ10/TMO2/SCK6/TRST# 6
P42/IRQ10/AN2 138
IRQ11 P03/IRQ11/TMRI3/SCK4/TMS 2
P43/IRQ11/AN3 137
IRQ12 P04/IRQ12/TMCI3/TxD4/TDI 1
P44/IRQ12/AN4 136
IRQ13 P05/IRQ13/TMO3/RxD4/TCK 144
P45/IRQ13/AN5 135
IRQ14 P76/IRQ14 67
P46/IRQ14/AN6 134
IRQ15 P65/IRQ15 9
P47/IRQ15/AN7 133

*1 The settings are linked together
*2 When using as an input capture pin
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4. Specification of Generated Functions

Table 4.1 shows generated functions for the RX610.

Table 4.1 Generated Functions for the RX610

Clock-generation circuit

Generated Function Description

R_PG_Clock_Set Set up the clocks

Interrupt controller (ICU)

Generated Function Description

R_PG_ExtInterrupt_Set_ <interrupt type> Set up an external interrupt
R_PG_Extinterrupt_Disable_ <interrupt type> Disable the setting of an external interrupt
R_PG_ExtInterrupt_GetRequestFlag_ <interrupt type> Get an external interrupt request flag
R_PG_ExtInterrupt_ClearRequestFlag_ <interrupt type> Clear an external interrupt request flag
R_PG_Fastinterrupt_Set Set an interrupt as the fast interrupt
R_PG_Exception_Set Set exception handlers

1/0 port

Generated Function Description
R_PG_IO_PORT_Set_P<port number> Set the 1/O ports
R_PG_IO_PORT_Set_P<port number><pin number> Set an I/O port (one pin)
R_PG_IO_PORT_Read_ P<port number> Read data from an I/O port register
R_PG_IO_PORT_Read_P<port number><pin number> Read a bit from an 1/O port register
R_PG_IO_PORT_Write P<port number> Write data to an I/O port data register
R_PG_IO_PORT_Write_P <port number><pin humber> Write a bit to an 1/O port data register

DMAC controller (DMAC)

Generated Function Description

R_PG_DMAC_Set C<channel number> Set up a DMAC channel
R_PG_DMAC_Activate_C<channel number> Have the DMAC be ready for the start trigger
R_PG_DMAC_StartTransfer_C<channel number> Start the data transfer (Software trigger)
R_PG_DMAC_Suspend_C<channel number> Stop the data transfer
R_PG_DMAC_GetTransferredByteCount_C<channel number> Get the current transfer data size
R_PG_DMAC_ClearTransferEndFlag_C<channel number> Clear the transfer end flag
R_PG_DMAC_SetReload_SrcAddress_C<channel number> Set the source address reload value
R_PG_DMAC_SetReload_DestAddress_C<channel number> Set the destination address reload value
R_PG_DMAC_SetReload_ByteCount_C<channel number> Set the transfer data size reload value
R_PG_DMAC_StopModule Shut down the all channels of DMAC

(e) 16-Bit Timer Pulse Unit (TPU)

Generated Function Description
R_PG_Timer_Start_TPU_U<unit number>_C<channel number> Set up the TPU and start the count
R_PG_Timer_HaltCount_TPU_U<unit number>_C<channel number> Halt the TPU count
R_PG_Timer_ResumeCount_TPU_U<unit number>_C<channel number> Resume the TPU count

R_PG_Timer_GetCounterValue_TPU_U<unit number>_Cx<channel number> | Acquire the TPU counter value
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R_PG_Timer_SetCounterValue_TPU_U<unit number>_C<channel number>

Set the TPU counter value

R_PG_Timer_GetRequestFlag_TPU_U<unit number>_C<channel number>

Acquire and clear the TPU interrupt flags

R_PG_Timer_StopModule_TPU_U<unit number>

Shut down the TPU unit

(d) 8-bit timer (TMR)

Generated Function

Description

R_PG_Timer_Start_ TMR_U<unit number>(_C<channel number>)

Set a TMR and start it counting

R_PG_Timer_HaltCount_TMR_U<unit number>(_C<channel number>)

Halt counting by a TMR

R_P G_TI me r_R esumeCou nt_T M R_U <unit number)LC <channel number))

Resume counting by a TMR

R_P G_TI me r_G etCounterValu e_T M R_U <unit 1111111ber)(_c <channel number))

Get the counter value of a TMR

R_PG_Timer_SetCounterValue_TMR_U <unit numberX_C <channel number>)

Set the counter value of a TMR

R_P G_TI me r_G etReq uestFl ag_T M R_U <unit number)(_c <{channel number))

Acquire and clear the TMR interrupt flags

R_PG_Timer_StopModule _TMR_U<unit number>

Stop a TMR unit

(e) Compare Match Timer (CMT)

Generated Function

Description

R_PG_Timer_Start_ CMT_U<unit number>_C <channel number>

Set up the CMT and start the count

R_PG_Timer_HaltCount CMT_U <unit number>_C <channel number.>

Halt the CMT count

R_PG_Timer_ResumeCount_CMT_U <unit number>_C <channel number>

Resume the CMT count

R_P G_TI me r_G etCounterValu e_C M T_U <unit 1111111ber)_C <{channel number>

Acquire the CMT counter value

R_PG_Timer_SetCounterValue_CMT_U <unit number>_C <channel number>

Set the CMT counter value

R_PG_Timer_StopModule _CMT_U<unit number>

Shut down the CMT unit

(e) Serial Communications Interface (SCI)

Generated Function

Description

R_PG_SCI_Set_C<channel number>

Set a SCI channel

R_PG_SCI_sStartSending_C <channel number>

Start the data transmission

R_PG_SCI_SendAllData_C <channel number>

Transmit all data

R_PG_SCI_GetSentDataCount_C <channel number>

Acquire the number of transmitted data

R_PG_SCI_StartReceiving_C <channel number>

Start the data reception

R_PG_SCI_ReceiveAllData_C <channel number>

Receive all data

R_PG_SCI_StopCommunication_C <channel number>

Stop transmission and reception

R_PG_SCI_GetReceivedDataCount_C <channel number>

Acquire the number of received data

R_PG_SCI_GetReceptionErrorFlag_C <channel number>

Get the serial reception error flag

R_PG_SCI_GetTransmitStatus_C <channel number>

Get the state of transmission

R_PG_SCI_StopModule_C<channel number>

Shut down a SCI channel

(e) 12C Bus Interface (RIIC)

Generated Function

Description

R_PG_12C_Set_C<channel number>

Set up the 12C bus interface channel

R PG 12C_MasterReceive C<channel number>

Master data reception

R PG 12C MasterReceivel ast_C<channel number>

Complete a master reception process

R PG _12C MasterSend C<channel number>

Master data transmission

R_PG_I2C_MasterSendWithoutStop_C<channel number>

Master data transmission (No stop condition)

R PG _12C_GenerateStopCondition_C<channel number>

Generate the stop condition

R_PG_12C_GetBusState C<channel number>

Get the bus state

R20UTO0150EJ0101 Rev.1.01
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R PG _12C _SlaveMonitor_C<channel number>

Slave bus monitor

R PG _12C_SlaveSend C<channel number>

Slave data transmission

R PG _12C GetDetectedAddress C<channel number>

Get the detected address

R_PG_12C_GetTR_C<channel number>

Get the transmit/receive mode

R_PG_12C_GetEvent_C<channel number>

Get the detected event

R PG _12C_GetReceivedDataCount_C<channel number>

Acquires the count of transmitted data

R PG _12C GetSentDataCount_C<channel number>

Acquires the count of received data

R_PG_12C_Reset_C<channel number>

Reset the bus

R PG 12C_StopModule C<channel number>

Shut down the 12C bus interface channel

(f) A/ID converter

Generated Function

Description

R_PG_ADC_10_Set_AD<unit number>

Set an A/D converter

R_PG_ADC_10_StartConversionSW_AD <unit number>

Start A/D conversion (software trigger)

R_PG_ADC_10_StopConversion_AD <unit number>

Stop A/D conversion

R_PG_ADC_10_GetResult_AD <unit number>

Get the result of A/D conversion

R_PG_ADC_10_StopModule_AD <unit number>

Stop an A/D converter
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4.1 Clock-Generation Circuit

41.1 R_PG_Clock_Set
Definition bool R_PG_Clock_Set(void)
Description Set up the clocks
Parameter None
Return value true Setting was made correctly.
fase Setting failed.
File for output R _PG_Clock.c
RPDL function R _CGC_Set
Details e Setsregistersin the clock-generation circuit and multiplication ratios to derive the system
clock (ICLK), peripheral module clock (PCLK), and external bus clock (BCLK) from
EXTAL.
Example /linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"
void func(void)
{
//Set the clock-generation circuit.
R_PG_Clock_Set();
}
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4.2 Interrupt Controller (ICU)

42.1 R_PG_Extinterrupt_Set_<interrupt type>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

bool R_PG_ExtInterrupt_Set_<interrupt type> (void)
<interrupt type>: IRQO to IRQ15 or the NMI

Set up an external interrupt

None
true Setting was made correctly.
false Setting failed.

R_PG_Extinterrupt_<interrupt type>.c
<interrupt type>: IRQO to IRQ15 or the NMI
R_INTC_CreateExtlnterrupt

Enables an external interrupt (IRQO to IRQ15 or the NMI) and sets the input direction and
input buffer for the pins to be used for the external interrupt signal. For IRQn, the pin to
be used (IRQN-A/B) is set according to the selection in the [Peripheral Pin Usage]
window.
When the name of the interrupt notification function has been specified in the GUI, if an
interrupt occursin the CPU, the function having the specified name will be called. Create
the interrupt notification function as follows:

void <name of the interrupt netification function> (void)
For the interrupt notification function, note the contents of 4.11, Notes on Notification
Functions.
If aname of the interrupt notification function is not specified in the GUI, an interrupt
handler will not be called even if the external interrupt isinput. The state of arequest flag
can be acquired by calling R_PG_ExtInterrupt_GetRequestFlag_<interrupt type>.
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Examplel

A case where IrqOExtIntFunc has been specified as the name of an interrupt notification
function:

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
//Set 1RQO.

R_PG_ExtInterrupt_Set |RQO();
While(1);
}
//IRQO notification function

void IrqOExtIntFunc (void)

{
func_irq0();  //Processing of IRQO

A case where a name has not been specified for an interrupt notification function:

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
//Set 1RQO.

R _PG_Extinterrupt_Set IRQO();

While(1){
bool flag;

//Acquire the interrupt request flag for IRQO.
R _PG_Extinterrupt_GetRequestFlag IRQO( &flag);
if(flag ){

func_irg0();  //Processing of IRQO

//Clear the interrupt request flag for IRQO.
R_PG_Extinterrupt_ClearRequestFlag_IRQO();
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4.2.2 R_PG_Extinterrupt_Disable_<interrupt type>

Definition bool R_PG_Extinterrupt_Disable <interrupt type> (void)
<interrupt type>: IRQO to IRQ15

Description Disable an external interrupt
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_ExtInterrupt_<interrupt type>.c
<interrupt type>: IRQO to IRQ15
RPDL function R_INTC_Control ExtInterrupt
Details » Disables an externa interrupt (IRQO to IRQ15).

Settings of the input/output direction and input buffer for the pin being used for the

externa interrupt signal are retained.

Example A case where IrqOExtIntFunc has been specified as the name of an interrupt notification

function:

#include"R_PG_default.h"

void func(void)
{
1/1Set IRQO.
R _PG_Extinterrupt_Set IRQO();

While(1);

/[External interrupt (IRQO) notification function

void IrqOExtIntFunc (void)

{
//Disable IRQO.
R_PG_ExtiInterrupt_Disable IRQO();

func_irg0();  //Processing of IRQO

/linclude "R_PG_<PDG project name>.h" to use this function.

R20UT0150EJ0101 Rev.1.01
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4.2.3 R_PG_Extinterrupt_GetRequestFlag_<interrupt type>

Definition bool R_PG_Extinterrupt_GetRequestFlag_<interrupt type> (bool * flag)
<interrupt type>: IRQO to IRQ15 or the NM|

Description Get an external interrupt request flag
Parameter bool * flag Destination for storage of the interrupt request flag
Return value true Acquisition of the flag succeeded.

false Acquisition of the flag failed.
File for output R_PG_Extinterrupt_<interrupt type>.c

<interrupt type>: IRQO to IRQ15 or the NMI

RPDL function R_INTC_GetExtInterruptStatus
Details » Acquirestheinterrupt request flag for an external interrupt (IRQO to IRQ15 or the NMI).

When an interrupt is requested, ‘true’ is entered in the specified destination for storage of
the flag’'svalue.

Example A case where aname has not been specified for an interrupt notification function:

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
//Set 1IRQO.

R_PG_Extinterrupt_Set IRQO();

While(1){
bool flag;

/[Acquire the interrupt request flag for IRQO.
R_PG_ExtInterrupt_GetRequestFlag_IRQO( &flag );
if(flag ){

func_irg0();  //Processing of IRQO

//Clear the interrupt request flag for IRQO.
R_PG_ExtInterrupt_ClearRequestFlag_|RQO();
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4.2.4 R_PG_Extinterrupt_ClearRequestFlag_<interrupt type>

Definition

Description

Parameter

Return value

File for output

RPDL function

Detalls

Example

bool R_PG_ExtInterrupt_ClearRequestFlag_<interrupt type> (void)
<interrupt type>: IRQO to IRQ15 or the NMI

Clear an external interrupt request flag

None
true Clearing succeeded.
false Clearing failed.

R_PG_ExtInterrupt_<interrupt type>.c
<interrupt type>: IRQO to IRQ15 or the NM|

R_INTC_Control ExtInterrupt

Clearsthe interrupt request flag for an external interrupt (IRQO to IRQ15 or the NMI).
This operation will not work for alevel-sensitive interrupt if the input signal is still low.

A case where a name has not been specified for an interrupt notification function:

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
//Set 1IRQO.

R_PG_Extinterrupt_Set IRQO();

While(1){
bool flag;

//Acquire the interrupt request flag for IRQO.
R_PG_ExtInterrupt_GetRequestFlag_IRQO( &flag );
if(flag ){

func_irg0();  //Processing of IRQO

//Clear the interrupt request flag for IRQO.
R_PG_ExtInterrupt_ClearRequestFlag_|RQO();
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4.2.5 R_PG_Fastinterrupt_Set
Definition bool R_PG_FastInterrupt_Set (void)
Description Set up the fast interrupt
Parameter None
Return value true Setting was made correctly.
false Setting failed.

File for output

R_PG_Fastinterrupt.c

RPDL function R_INTC_CreateFastinterrupt
Details Sets the interrupt source specified in the GUI as the fast interrupt. The specified interrupt
source is not set or enabled. The interrupt source to be set as the fast interrupt must be set
and enabled by the functions for the peripheral module.
This function uses an unconditional trap instruction (BRK) to set the fast-interrupt vector
register (FINTV). If interrupts are disabled (the interrupt enable bit (I) of the processor
status word is 0), this function will be locked.
The interrupt handler that is specified as afast interrupt will be compiled as afast
interrupt handler by specifying fint in #pragma interrupt declaration.
Example A case where IRQO has been specified as the fast interrupt in the GUI:
/linclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
//Set IRQO as the fast interrupt.
R _PG_Fastinterrupt_Set ();
//Set IRQO.
R_PG_Extinterrupt_Set IRQO();
}
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4.2.6 R_PG_Exception_Set
Definition bool R_PG_Exception_Set (void)
Description Set the exception handlers
Parameter None
Return value true Setting was made correctly.
fase Setting failed.

File for output
RPDL function

Details

Example

R _PG_Exception.c
R_INTC_CreateExceptionHandlers

Sets the exception notification functions. If an exception for which the name of the
exception notification function was specified in the GUI occurs after thisfunction is
called, the function with the specified name will be called.
Create the exception notification function as follows:

void <name of the exception notification function> (void)
For the exception notification function, note the contents of 4.11, Notes on Notification
Functions.

A case where the following exception notification functions have been set in the GUI:
Privileged instruction exception: PrivinstExcFunc
Undefined instruction exception: UndeflnstExcFunc
Floating-point exception: FpExcFunc

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
//Set the exception handlers.

R_PG_Exception_Set();
}
void PrivInstExcFunc(){

func_pi_excep();  //Processing in response to a privileged instruction exception

}

void UndeflnstExcFunc (){
func_ui_excep();  //Processing in response to an undefined instruction exception

}

void FpExcFunc (){
funct_fp _excep();  //Processing in response to a floating-point exception
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4.3 I/O Ports

43.1 R_PG_IO_PORT_Set_P<port number>

Definition bool R_ PG 10 _PORT_Set P<port number> (void)
<port humber>: 0to9and Ato E

Description Set up the I/O port

Parameter None

Return value true Setting was made correctly.

fase Setting failed.

File for output R PG 10 _PORT_P<port number>.c
<port humber>: 0to9and Ato E

RPDL function R_10_PORT_Set

Details e Selectsthedirection (input or output), input buffer, pull-up, and open-drain output for

pins for which [Used as I/O port] was specified in the GUI.
» Thisfunctionisused to set all pinsin aport for which [Used as I/O port] has been
selected.

Example /linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
/1Set PO.
R_PG_I0O_PORT_Set_P0();
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4.3.2 R_PG_IO_PORT_Set_P<port number><pin number>

Definition bool R_PG_I10_PORT_Set P<port number><pin number> (void)
<port number>: 0to9and Ato E
<pin number>:0to 7

Description Set up the I/O port pin

Parameter None

Return value true Setting was made correctly.
fase Setting failed.

File for output R PG |10 _PORT_P<port number>.c

<port number>: 0to9and Ato E
RPDL function R_10_PORT_Set

Details e Selectsthe direction (input or output), input buffer, pulling up, and open-drain output for
apin for which [Used as 1/0 port] was specified in the GUI.
* The setting only appliesto one pin.

Example /linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
/1Set POO.
R_PG_I0_PORT_Set P00();

//Set POL.
R_PG_10_PORT_Set_P01();

1/Set PO2.
R_PG_IO_PORT_Set P02();
}
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4.3.3 R_PG_IO_PORT_Read_P<port number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_10_PORT_Read P<port humber> (uint8_t * data)
<port number>: 0to9and A to E

Read data from the I/O port register

uint8_t* data Destination for storage of the read pin state
true Reading proceeded correctly.
false Reading failed.

R PG 10 _PORT_P<port number>.c
<port number>: 0to9and A to E

R 10_PORT_Read

Reads an |/0 port register to acquire the states of the pins.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
uint8_t data
/[Acquire the states of PO pins.
R_PG_IO_PORT_Read_PO( &data);
}
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4.3.4 R_PG_IO_PORT_Read_P<port number><pin number>

Definition bool R_PG_10_PORT_Read P<port humber><pin number> (uint8_t * data)
<port number>: 0to9and A to E
<pin number>: 0to 7

Description Read 1-bit data from the I/O port register
Parameter uint8_t * data Destination for storage of the read pin state
Return value true Reading proceeded correctly.
false Reading failed.
File for output R PG 10 _PORT_P<port number>.c
(<port number>: 0to9and A to E)
RPDL function R_IO_PORT_Read
Details * Readsan /O port register to acquire the state of one pin.

* Thevaueisstored in the lowest-order bit of *data.

Example /linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
uint8_t data_p00, data pO01, data p02;

/[Acquire the state of pin POO.
R_PG_|O_PORT_Read P00O( & data p00);
/[Acquire the state of pin PO1.
R_PG_|O_PORT_Read P01( & data p0l);

/IAcquire the state of pin PO2.
R _PG_10_PORT_Read P02( & data p02);
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4.3.5 R_PG_IO_PORT_Write_P<port number>

Definition bool R_PG_10_PORT_Write P<port number> (uint8_t data)
<port number>: 0to9and A to E

Description Write datato the I/O port data register
Parameter uint8_t data Value to be written
Return value true Writing proceeded correctly.
false Writing failed.
File for output R PG 10 _PORT_P<port number>.c
<port number>: 0to9and A to E
RPDL function R _10_PORT_Write
Details » Writesavaueto an I/O port dataregister. A value written to the register is output from
the output port.
Example /linclude"R_PG_<PDG project name>.h" to use this function.

#include"R_PG_default.h"

void func(void)

{
1/Set PO.
R_PG_IO_PORT_Set_PO();

/[Output 0x03 from PO.
R_PG_IO_PORT_Set_PO( 0x03);
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4.3.6 R_PG_IO_PORT_Write_P<port number><pin number>

Definition bool R_PG_10_PORT_Write P<port number><pin number> (uint8_t data)
<port number>: 0to9and Ato E
<pin number>: 0to 7

Description Write 1-bit data to the I/O port data register
Parameter uint8_t data Valueto be written
Return value true Writing proceeded correctly.

fase Writing failed.
File for output R PG 10 _PORT_P<port number>.c

<port number>: 0to9and Ato E

RPDL function R 10 _PORT_Write
Details * Writesavaueto an I/O port dataregister. A value written to an output port is output.

Store the value in the lowest-order bit of data.

Example /linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h

void func(void)

{
//Set POO.
R_PG_IO_PORT_Set_P00();

//Set POL.
R_PG_IO_PORT_Set_POL();
/[Output low level from POO.
R_PG_IO_PORT_Write_P0O( 0x00 );

/[Output high level from PO1.
R_PG_10_PORT_Write PO1( 0x01 );
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4.4 DMAC controller (DMAC)

44.1 R_PG_DMAC_Set_C<channel number>

Definition bool R PG DMAC_Set C<channel number> (void)
<channel humber>: 0to 3

Description Set up aDMAC channel

Parameter None

Return value true Setting was made correctly.

fase Setting failed.

File for output R PG DMAC_C <channel number>.c
<unit number>: 0to 3

RPDL function R _DMAC Create

Details « Releasesthe DMAC from the module-stop and makes initial settings.

« If aninterrupt was selected as atransfer start trigger, the DMAC channel will be ready for
the interrupt signal by calling R_PG_DMAC_Activate C<channel number> after calling
this function. If the software trigger was selected as atransfer start trigger, DMAC channel
will start the data transfer when calling R_PG_ DMAC_StartTransfer_C<channel number>
after calling this function.

« TheDMAC interrupt is set by this function. When the name of the interrupt notification
function has been specified in the GUI, if a CPU interrupt occurs, the function having the
specified name will be called. Create the interrupt notification function as follows:

void <name of the interrupt notification function> (void)
For the interrupt notification function, note the contents of 4.11, Notes on Notification

Functions.
e Totransfer the SCI transmission data by DMAC, make the following settings.

DMAC settings
Transfer system : Single-operand transfer
Destination start address : Address of serial transmit data register
Address addition direction : Fixed
Unit datasize : 1 byte
Single operand data count 01

SCI setting

Data transmission method : Transfer the transmitted serial databy DMAC

For usage of function, refer to example 2.
* Totransfer the SCI transmission data by DMAC, make the following settings.

DMAC settings
Transfer system . Single-operand transfer
Source start address : Address of serial receive dataregister
Address addition direction  : Fixed
Unit datasize : 1 byte
Single operand data count 01
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Example 1

Example 2

SCI setting

‘ Datatransmission method . Transfer the received serial databy DMAC

For usage of function, refer to example 3.

A case where IRQO activates DMA transfer

IRQO interrupt was selected as atransfer start trigger of DMACO in GUI.
DmacOIntFunc was specified as the DMA interrupt notification function name in the GUI.
DMAC was selected as an interrupt request destination for IRQO.

#include "R_PG_default.n" //Include"R_PG_<PDG project name>.h" to use this function.

void func(void)
{
//Set up DMACO
R PG DMAC Set CO();

1/Set IRQO
R _PG_Extinterrupt_Set IRQO();

/I Have DMACO ready for the transfer start trigger
R_PG_DMAC_Activate CO();
}

/IThe notification function which is called when the transfer compl etes
void DmacOIntFunc (void)
{
//Stop the DMAC
R PG DMAC_StopModule();

A case where the SCI transmission datais transferred by DMAC

DmacOlntFunc was specified as the DMA interrupt notification function name in the GUI.
The SCIO0 transmit data empty interrupt is selected asa DAM transfer trigger.

#include "R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.

/IDMA transfer end flag
volatile bool sci_dma_transfer_complete;

void func(void)

{
llInitialize DMA transfer end flag
sci_dma_transfer_complete = false;

//Set up DMACO
R_PG_DMAC_Set_CO();

//Set up SCIO0
R_PG_SCI_Set_C0();

/[Have DMACQO ready for the transfer start trigger
R PG DMAC Activate CO();

/[Enable the SCIO transmission (TXI interrupt occurs and DMA transfer starts)
R _PG_SCI_SendAllData CO(
PDL_NO_PTR,
PDL_NO DATA
);
/I Wait for the DMAC to compl ete the transfer
while (sci_dma transfer_complete == false);
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/[The notification function which is called when the transfer completes

void DmacOIntFunc (void)

{
/ISCI transmit end flag
bool sci_transfer_cmplete;
sci_transfer_cmplete = false;

/I Wait for the SCI to complete the transmission
dof
R_PG_SCI_GetTransmitStatus CO( & sci_transfer_cmplete);
} while( ! sci_transfer_cmplete);
//Stop the SCI
R _PG_SCI_StopCommunication();

//Stop the DMAC
R_PG_DMAC_StopModule&();

sci_dma_transfer_complete = ture;

}

Example 3 A case where the SCI reception dataistransferred by DMAC
*  DmacOlntFunc was specified asthe DMA interrupt notification function name in the GUI.
* The SCIO receive data empty interrupt is seleclted asa DAM transfer trigger.

#include "R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.

/IDMA transfer end flag
volatile uint8_t sci_dma_transfer_complete;

void func(void)

{
llInitialize DMA transfer end flag
sci_dma_transfer_complete = false;

//Set up DMACO
R_PG_DMAC_Set_CO0();

//Set up SCI0
R_PG_SCI_Set_CO();

/[Have DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate CO();

//[Enable the SCIO reception
R_PG_SCI_ReceiveAllData_CO(
PDL_NO _PTR,
PDL_NO DATA
);
}

/IThe notification function which is called when the transfer compl etes
void DmacOIntFunc (void)

{
[//Stop the SCI reception
R PG _SCI_StopCommunication

//Stop the DMAC
R PG DMAC_StopModule();
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4.4.2 R_PG_DMAC_Activate_C<channel number>

Definition bool R_PG_DMAC_Activate C<channel number> (void)
< channel number > : 0to 3

Description Have the DMAC be ready for the start trigger
Conditions for Aninterrupt is selected as atransfer start trigger
output
Parameter None
Return value true Setting was made correctly.

false Setting failed.
File for output R_PG DMAC_C <channel number>.c

<unit number>: 0to 3

RPDL function R_DMAC_Control
Details » Thisfunction hasthe DMAC channel ready for the transfer start trigger.

« Thisfunction is genetarted when an interrupt is selected as atransfer start trigger.
. Cdl R PG DMAC_Set C<channel number> to set up aDMAC channel before calling
this function.

Example A case where the setting is made as follows.
* |IRQO was selected as atransfer start trigger of DMACO
*  DmacOlntFunc was specified as the DMAO interrupt notification function name

#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.

void func(void)

{
//Set up DMACO

R_PG DMAC Set CO0();
/1Set IRQOD
R_PG_Extinterrupt_Set 1RQO();
// Have DMACO ready for the transfer start trigger
R_PG _DMAC Activate CO();
}

/IThe notification function which is called when the transfer completes
void DmacOIntFunc (void)

{
//Stop the DMAC
R_PG_DMAC_StopModule();
}
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Specification of Generated Functions

4.4.3 R_PG _DMAC_StartTransfer _C<channel number>

Definition

Description
Conditionsfor

output
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_StartTransfer_C<channel number> (void)
< channel number > : 0to 3

Start the data transfer (Software trigger)

The software trigger is selected as atransfer start trigger

None
true Setting was made correctly.
false Setting failed.

R_PG DMAC_C <channel number>.c
<unit number>: 0to 3

R_DMAC_Control

This function triggers the DMA transfer.

This function is genetarted when the software trigger is selected as atransfer start trigger.
Cdl R_PG_DMAC_Set_C<channel number> to set up aDMAC channe before calling
this function.

A case where the setting is made as follows.

The software trigger was selected as atransfer start trigger of DMACO
DmacOl ntFunc was specified as the DMA interrupt notification function name

#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set CO();

/IStart the DMA transfer of DMACO
R_PG_DMAC_StartTransfer_CO();

}

/IThe notification function which is called when the transfer completes

void DmacOIntFunc (void)

{
//Stop the DMAC
R_PG_DMAC_StopModul&();
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4.4.4 R_PG_DMAC_Suspend_C<channel number>

Definition bool R_PG_DMAC_Suspend_C<channel number> (void)
< channel number > : 0to 3

Description Suspend the data transfer
Parameter None
Return value true Suspending succeeded.
false Suspending failed.
File for output R PG _DMAC _C <channel number>.c
<unit number>: 0to 3
RPDL function R_DMAC_Control
Details » Thisfunction suspends the DMA transfer.
Example A case where the setting is made as follows.

* IRQO interrupt was selected as atransfer start trigger of DMACO
*  DmacOIntFunc was specified as the DMA interrupt notification function name
IrqlExtIntFunc was specified as the IRQ1 interrupt notification function name

#include "R_PG_default.h” //Include"R_PG_<PDG project name>.h" to use this function.

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set CO();

1/Set IRQO
R_PG_Extinterrupt_Set IRQO();

//Set IRQ1
R_PG_Extinterrupt_Set IRQ1();

/l Have DMACO ready for the transfer start trigger
R_PG_DMAC_Activate CO();
}

/IThe notification function which is called when the transfer completes

void DmacOIntFunc (void)

{
//Stop the DMAC
R_PG_DMAC_StopModul&();

}

/IRQL interrupt notification function
void IrglExtIntFunc (void)

{
//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();
}
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4.45 R_PG_DMAC_GetTransferredByteCount_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_GetTransferredByteCount_C<channel number> (uint32_t * data)
< channel number > : 0to 3

Get the current transfer byte count register value

uint32_t * data

The address of storage areafor the current transfer byte count
register value

true

Acquisition succeeded

fase

Acquisition failed.

R_PG DMAC_C <channel number>.c
<unit number>: 0to 3

R_DMAC_GetStatus

« Thisfunction gets the current transfer byte count register value.

A case where the setting is made as follows.

* The software trigger was selected as atransfer start trigger of DMACO

{

dof

void func(void)

uint32_t count;

//Set up DMACO
R PG DMAC_Set_CO0();

//Start the DMA transfer of DMACO
R_PG DMAC_StartTransfer CO();

#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.

//Wait for the current transfer byte count register value to become 10
R PG DMAC GetTransferredByteCount_CO( & count );
} while( count > 10);

//Suspend the DMA transfer
R_PG DMAC_Suspend CO();
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4.4.6 R_PG_DMAC_ClearTransferEndFlag_C<channel number>

Definition bool R_PG_DMAC_ClearTransferEndFlag_C<channel number> ( void)
< channel number > : 0to 3
Description Clear the DMA transfer end flag
Parameter None
Return value true Clearing succeeded
false Clearing failed
File for output R PG _DMAC _C <channel number>.c

<unit number>: 0to 3
RPDL function R_DMAC_Control

Details » Thisfunction clears the DMA transfer end flag.
» Thisflagis cleared automatically if a notification function is enabled in GUI.

Example A case where the setting is made as follows.

* The software trigger was selected as atransfer start trigger of DMACO
* The DMA interrupt was not enabled

#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.

void func(void)
{
//Set up DMACO
R_PG DMAC Set CO0();

/IStart the DMA transfer of DMACO
R_PG DMAC_StartTransfer_CO();

//IClear the DMA transfer end flag of DMACO
R_PG _DMAC _ClearTransferEndFlag_CO();

/IStart the DMA transfer of DMACO
R_PG DMAC_StartTransfer_CO();
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4.4.7 R_PG DMAC SetReload SrcAddress_C<channel number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

bool R_PG_DMAC_SetReload_SrcAddress C<channel number> (uint32_t data)
< channel number > : 0to 3

Set the source address reload value
Enable the source address reload

uint32_t data The source address reload value
true Setting was made correctly
false Setting failed.

R_PG DMAC_C <channel number>.c
<unit number>: 0to 3

RPDL function R_DMAC_Control
Details » Thisfunction sets the source address reload value.
e Cadl thisfunction from DMA interrupt notification function.
Example A case where the source address reload, the destination address reload, and the transfer data
sizereload are enabled.
» Consecutive-operand transfer is selected as a transfer system.
* IRQO interrupt was selected as atransfer start trigger of DMACO
*  DmacOIntFunc was specified as the DMA interrupt notification function name
» The source address reload, the destination address reload, and the transfer data size rel oad
are enabled.
#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.
void func(void)
{
//Set up DMACO
R_PG_DMAC_Set_CO();
//Set IRQO
R_PG_ExtInterrupt_Set IRQO();
/ Have DMACQO ready for the transfer start trigger
R_PG_DMAC_Activate CO();
}
/IThe natification function which is called when the transfer completes
void DmacOlntFunc (void)
{
if(contimue){  //Reload and continue
R_PG_DMAC_SetReload_SrcAddress_CO( src_address); //Source address reload
R_PG_DMAC_SetReload_DestAddress CO( dest_address); //Destination address reload
R_PG_DMAC_SetReload_ByteCount_CO( byte count); //Transfer data size reload
}
else{  //Stop the DMACO
R_PG_DMAC_Suspend_C0();
}
}
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4.4.8 R_PG DMAC SetReload DestAddress C<channel number>

Definition bool R_PG_DMAC_SetReload_DestAddress C<channel number> (uint32_t data)
< channel number > : 0to 3

Description Set the destination address reload value
Conditions for Enable the destination address reload
output
Parameter uint32_t data The destination address reload value
Return value true Setting was made correctly
fase Setting failed.
File for output R_PG_DMAC_C <channel number>.c
<unit number>: 0to 3

RPDL function R_DMAC_Control
Details » Thisfunction sets the destination address reload value.

» Cdl thisfunction from DMA interrupt notification function.
Example A case where the source address reload, the destination address reload, and the transfer data

size reload are enabled.

» Consecutive-operand transfer is selected as a transfer system.

* |IRQO interrupt was selected as atransfer start trigger of DMACO

e DmacOIntFunc was specified as the DMA interrupt notification function name

» The source address reload, the destination address reload, and the transfer data size reload
are enabled.

#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set_C0();

//Set IRQO
R_PG_Extinterrupt_Set IRQO();

/l Have DMACO ready for the transfer start trigger
R_PG_DMAC_Activate CO();
}

/IThe notification function which is called when the transfer completes
void DmacOlntFunc (void)

{
if(contimue){ //Reload and continue
R_PG _DMAC_SetReload SrcAddress CO( src_address); //Source address reload
R_PG DMAC_SetReload DestAddress CO( dest_address); //Destination address reload
R_PG_DMAC_SetReload ByteCount_CO( byte count); //Transfer data size reload
}
dse{  //Stop the DMACO
R_PG_DMAC_Suspend_CO0();
}
}
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449 R_PG_DMAC_SetReload ByteCount_C<channel number>

Definition bool R_PG_DMAC_SetReload ByteCount_C<channel number> ( uint32_t data)
< channel number > : 0to 3
Description Set the transfer data size reload value
Conditions for Enable the transfer data size reload
output
Parameter uint32_t data The transfer data size reload value
Return value true Setting was made correctly
fase Setting failed.

File for output

R_PG_DMAC_C <channel number>.c
<unit number>: 0to 3

RPDL function R_DMAC_Control
Details * Thisfunction sets the transfer datasize reload value.
» Cadl thisfunction from DMA interrupt notification function.
Example A case where the source address reload, the destination address reload, and the transfer data
size reload are enabled.
» Consecutive-operand transfer is selected as a transfer system.
* |IRQO interrupt was selected as atransfer start trigger of DMACO
e DmacOIntFunc was specified as the DMA interrupt notification function name
» The source address reload, the destination address reload, and the transfer data size reload
are enabled.
#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.
void func(void)
{
//Set up DMACO
R_PG_DMAC_Set_CO();
1/Set IRQO
R_PG_Extinterrupt_Set IRQO();
/l Have DMACO ready for the transfer start trigger
R_PG_DMAC_Activate CO();
}
/IThe notification function which is called when the transfer completes
void DmacOlntFunc (void)
{
if(contimue){ //Reload and continue
R_PG DMAC_SetReload SrcAddress CO( src_address);  //Source address reload
R_PG_DMAC_SetReload DestAddress CO( dest address);  //Destination address reload
R_PG_DMAC_SetReload ByteCount_CO( byte count);  //Transfer data size reload
}
dse{  //Stop the DMACO
R_PG_DMAC_Suspend_CO0();
}
}
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4410 R_PG_DMAC_StopModule

Definition bool R_PG_DMAC_StopMaodule ( void )
Description Shut down the all channels of DMAC
Parameter None
Return value true Shutting down succeeded.
false Shutting down failed.
File for output R PG DMAC.c
RPDL function R_DMAC Destroy
Details » Stopsthe all DMAC channels and places it in the module-stop state.

e Cdl ToR PG DMAC Suspend_C<channel humber> to stop a single channel.

Example A case where the setting is made as follows.
* The software trigger was selected as atransfer start trigger of DMACO
*  DmacOIntFunc was specified as the DMA interrupt notification function name

#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set_CO0();
/IStart the DMA transfer of DMACO
R_PG_DMAC_StartTransfer_CO();
}

/IThe notification function which is called when the transfer completes
void DmacOIntFunc (void)

{
//Stop the DMAC
R_PG_DMAC_StopModule();
}
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4.5 16-Bit Timer Pulse Unit (TPU)

45.1 R_PG_Timer_Start_ TPU_U<unit number>_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_Start TPU_U<unit number>_C<channel number> (void)
<unit number>: 0or 1
<channel number>: 0to 11

Set up the TPU and start the count

Specification of Generated Functions

None
true Setting was made correctly.
false Setting failed.

R PG _Timer_TPU_U<unit number>_C<channel number>.c
<unit number>: 0and 1
<channel number>: 0to 11

R_TPU_Create

* Releasesthe TPU from the module-stop, makesinitia settings, and starts the TPU
counting.

« Interrupts of the TPU are set by this function. When the name of the interrupt notification
function has been specified in the GUI, if an interrupt occurs in the CPU, the function
having the specified name will be called. Create the interrupt notification function as
follows:

void <name of the interrupt notification function> (void)
For the interrupt notification function, note the contents of 4.11, Notes on Notification
Functions.

» If anamefor the interrupt notification function is not specified in the GUI, an interrupt
handler will not be called even if the interrupt occurs. The state of arequest flag can be
acquired by calling R_PG_Timer_GetRequestFlag_TPU_U<unit number>_C<channel

e number>.

When counting driven by an externally input clock, the external reset signal, input
capture, or pulse output isin use, the direction (input or output) and input buffer for the
pin to be used is set in this function.

A case where the setting is made as follows.

e TPU unit 1 channel 6 was set up

e TpublcCmAIntFunc was specified as a compare match A interrupt notification function
name

#include"R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.
void func(void)
{
R PG Timer_Start TPU_U1 C6();  //Set up the TPU6 and start count
}
void Tpu6lcCmAIntFunc(void)
{
func_cmA();  //Processing in response to a compare match A interrupt
}
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45.2 R_PG_Timer_HaltCount_TPU<unit number>_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_HaltCount_TPU_U<unit number>_C<channel number> (void)
<unit number>: 0or 1
<channel number>: 0to 11

Halt the TPU count

None
true Halting succeeded.
false Halting failed.

R PG _Timer_TPU_U<unit number>_C<channel number>.c
<unit number>: 0or 1
<channel number>: 0to 11

R_TPU_Control

« Haltscounting by a TPU. To make the TPU resume counting, call the following function.
R PG _Timer_ResumeCount_TPU_U<unit number>_C<channel number>

A case where the setting is made as follows.

e TPU unit 1 channel 6 was set up

e TpublcCmAIntFunc was specified as the compare match A interrupt notification function
name

#include "R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.

void func(void)

{
R PG Timer_Start TPU_U1 C6(); //Set up the TPU6 and start count

}

void Tpu6lcCmAIntFunc(void)

{
R PG Timer_HaltCount TPU U1 C6(); //Halt the TPU6 count

func_cmA();  //Processing in response to a compare match A interrupt

R PG _Timer_ResumeCount TPU U1 C6(); //Resumethe TPU6 count
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45.3 R_PG_Timer_ResumeCount_TPU_U<unit number>_C<channel number>

Definition bool R_PG_Timer_ResumeCount_TPU_U<unit number>_C<channel number> (void)
<unit number>: Oor 1
<channel number>: 0to 11

Description Resume the TPU count
Parameter None
Return value true Resuming count succeeded.
false Resuming count failed.
File for output R PG _Timer_TPU_U<unit number>_C<channel number>.c

<unit number>: 0or 1
<channel number>: 0to 11

RPDL function R_TPU_Control

Details e Resumes counting by a TPU that was halted by R PG_Timer_HaltCount TPU_U<unit
number>_C<channel humber>.

Example A case where the setting is made as follows.
e TPU unit 1 channel 6 was set up
e TpublcCmAIntFunc was specified as the compare match A interrupt notification function

name
#include"R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.
void func(void)
{
R PG Timer_Start TPU_U1 C6();  //Set up the TPU6 and start count
}
void Tpu6blcCmAIntFunc(void)
{
R _PG_Timer_HaltCount_TPU_U1 C6(); //Halt the TPU6 count
func_cmA();  //Processing in response to a compare match A interrupt
R_PG_Timer_ResumeCount_TPU_U1 C6(); //Resumethe TPU6 count
}
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45.4 R_PG_Timer_GetCounterValue_TPU_U<unit number>_C<channel number>

Definition bool R_PG_Timer_GetCounterValue TPU_U<unit number>_C<channel number>
(uint16_t * data)
<unit number>: 0or 1
<channel humber>: 0to 11

Description Acquire the TPU counter value

Parameter uintl6 t* data Destination for storage of the counter value

Return value true Acquisition of the counter value succeeded.
fase Acquisition of the counter value failed.

File for output R PG _Timer_TPU_U<unit number>_C<channel number>.c

<unit number>: 0or 1
<channel number>: 0to 11

RPDL function R _TPU_Read
Details e Acquiresthe counter value of a TPU.
Example A case where the setting is made as follows.

e TPU unit 0 channel 0 was set up

e Set TGRA asan input capture register and enable an input capture interrupt

e TpuOlcCmAIntFunc was specified as the input capture A interrupt notification function
name

#include "R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.
uint16 _t counter;

void func(void)

{
R_PG_Timer_Start TPU_UO_CO0(); //Set up the TPUO and start count
}
void TpuOlcCmAIntFunc(void)
{

/I Acquire the value of a TPUO counter
R PG _Timer_GetCounterValue TPU_UQ_CO( & counter );
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45,5 R_PG_Timer_SetCounterValue TPU_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_SetCounterValue TPU_U<unit number>_C<channel number>
(uint16_t data)

<unit number>: 0or 1

<channel humber>: 0to 11

Set the TPU counter value

uintl6 t data Value to be set to the counter
true Setting of the counter value succeeded.
fase Setting of the counter value failed.

R PG _Timer_TPU_U<unit number>_C<channel number>.c
<unit number>: 0or 1
<channel number>: 0to 11

R_TPU_Control

Set the counter value of a TPU.

A case where the setting is made as follows.
TPU unit 0 channel 1 was set up
Set TGRA as an output compare register and enable a compare match interrupt
TpullcCmAlntFunc was specified as the compare match A interrupt notification function
name

#include "R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.

void funcl(void)

{
R PG Timer_Start TPU_UO_C1(); //Set up the TPU1 and start count

}

void TpullcCmAIntFunc(void)

{
R PG _Timer_SetCounterValue TPU U0 C1(0); /I Setthevaueof aTPU1
counter

}
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4.5.6 R_PG_Timer_GetRequestFlag_TPU_U<unit number>_C<channel number>

Definition bool R_PG_Timer_GetRequestFlag_ TPU_U<unit number>_C< channel number> (
bool* a,
bool* b,
bool* c,
bool* d,
bool* ov,
bool* un
);
<unit number>: 0or 1
<channel number>: 0to 11

Description Acquire and clear the TPU interrupt flags

Parameter bool* a The address of storage areafor the compare match/input capture A flag
bool* b The address of storage area for the compare match/input capture B flag
bool* ¢ The address of storage area for the compare match/input capture C flag
bool* d The address of storage area for the compare match/input capture D flag
bool* ov The address of storage area for the overflow flag
bool* un The address of storage areafor the underflow flag

Return value true Acquisition of the flags succeeded
false Acquisition of the flagsfailed

File for output R PG _Timer_TPU_U<unit number>.c

<unit number>: 0or 1
<channel number>: 0to 11

RPDL function R TPU_ Read

Detdils « Thisfunction acquires the interrupt flags of TPU.
» All flagswill be cleared in this function.
*  Specify the address of storage areafor the flags to be acquired.
Specify O for aflag that is not required.
e Theflags of compare match/imput capture C and D are available in channel 0, 3, 6, and 9. Specify 0
for other channels.
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Example A case where the setting is made as follows.
e TPU unit 0 channel 1 was set up
e Set TGRA asan output compare register and enable an output compare interrupt

#include"R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.
uintl6 t counter;

void func(void)

{
R PG Timer_Start TPU_UO_C1(); //Set up the TPU1 and start count

/IWait for the compare match A

dof

R_PG_Timer_GetRequestFlag TPU_UO_C1(
& cma._flag,
0,
0,
0,
0,
0

);

} while( 'cma flag );
func_cmA();  //Processing in response to a compare match A

/I Stop the TPU unit O
R _PG_Timer_StopModule TPU_UO( & counter );

R20UT0150EJ0101 Rev.1.01 Page 49 of 140
Feb 16, 2011 RENESAS



RX610 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

4.5.7 R_PG_Timer_StopModule_TPU_U<unit number>

Definition bool R_PG_Timer_StopModule_TPU_U<unit number> (void)
<unit number>: 0 or 1

Description Shut down the TPU unit
Parameter None
Return value true Shutting down succeeded.
fase Shutting down failed.

File for output R PG _Timer_ TPU_U<unit number>.c

<unit number>: 0 or 1
RPDL function R_TPU_Destroy
Details »  StopsaTPU unit and placesit in the module-stop state per unit. If two or more channels

are running when this function is called, all channels are stopped. Call the following
function to stop a single channel.
R PG _Timer_HaltCount_ TPU_U<unit number>_ C<channel number>
Example A case where the setting is made as follows.
* TPU unit 0 channel 1 was set up

e TpullcCmAlntFunc was specified as the compare match A interrupt notification function
name

#include "R_PG_default.n" //Include "R_PG_<PDG project name>.h" to use this function.
uint16 _t counter;

void func(void)

{
R PG Timer_Start TPU_UOQ_C1(); //Set up the TPU1 and start count
}
void TpullcCmAIlntFunc(void)
{
[/ Stop the TPU unit O
R_PG_Timer_StopModule_TPU_UO( & counter );
}
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4.6 8-Bit Timer (TMR)

4.6.1 R_PG_Timer_Start. TMR_U<unit number>(_C<channel number>)

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

bool R_PG_Timer_Start TMR_U<unit number>(_C<channel number>) (void)
<unit number>: O or 1
<channel number>: 0to 3
( (_C<channel number>) is added in the 8-bit mode)

Set up the TMR and start the count

None
true Setting was made correctly.
false Setting failed.

R PG Timer TMR_U<unit number>.c
<unit number>: 0and 1

R_TMR_CreateChannel (8-bit mode)
R_TMR_CreateUnit (16-bit mode)

Releases the TMR from the module-stop, makesiinitia settings, and startsthe TMR
counting. Theinitial settings are made per channel in the 8-bit mode and per unit in the
16-bit mode (when the two channels of a unit are cascade-connected).
Interrupts of the TMR are set by this function. When the name of the interrupt notification
function has been specified in the GUI, if an interrupt occurs in the CPU, the function
having the specified name will be called. Create the interrupt notification function as
follows:

void <name of the interrupt notification function> (void)
For the interrupt notification function, note the contents of 4.11, Notes on Notification
Functions.
If aname for the interrupt notification function is not specified in the GUI, an interrupt
handler will not be called even if the interrupt occurs. The state of arequest flag can be
acquired by calling R_PG_Timer_GetRequestFlag TMR_U<unit number> (_C<channel
number>).
When counting driven by an externally input clock, the external reset signal, or pulse
output isin use, the direction (input or output) and input buffer for the pin to be used is set
in this function.
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Examplel The 16-bit timer mode has been specified for TMR unit 1.
In this case, the following interrupt notification functions have been set in the GUI.
Overflow interrupt: TmrOf2IntFunc
Compare match A interrupt: TmrCma2lntFunc
Compare match B interrupt: TmrCma2lntFunc

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
/IPlace TMR unit 1 in the 16-bit mode.

R_PG_Timer_Start TMR_UO();
}

void TmrOf2lntFunc(void)

func_of();  //Processing in response to an overflow interrupt

}
void TmrCma2lntFunc(void)

func_cma();  //Processing in response to a compare match A interrupt

}
void TmrCma2lntFunc(void)

func_cmb();  //Processing in response to a compare match B interrupt

Example2 The 8-bit timer mode has been specified for TMRO in the GUI.
Whether an interrupt has been requested or not is confirmed by checking the interrupt flag
in the GUI.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void funcl(void)

{

bool cma_flag;

//Place TMRO in the 8-bit mode and start it counting.
R PG Timer_Start TMR _UO0_CO0();

While(1){
bool flag;
/[Acquire the compare match A interrupt request flag.
R PG PG Timer_GetRequestFlag. TMR_UO_CO( cma flag, 0,0);

if(cma flag }{
func_cmal();  //Processing of IRQO
}
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4.6.2 R_PG_Timer_HaltCount_TMR_U<unit number>(_C<channel number>)

Definition bool R_PG_Timer_HaltCount_ TMR_U<unit number>(_C<channel number>) (void)
<unit number>: O or 1
<channel number>: 0to 3
( (_C<channel humber>) is added in the 8-bit mode.)

Description Halt the TMR count

Parameter None

Return value true Halting succeeded.
false Halting failed.

File for output R PG _Timer TMR_U<unit number>.c

<unit number>: 0or 1

RPDL function R_TMR_ControlChannel (8-bit mode)
R_TMR_ControlUnit (16-bit mode)

Details e Haltscounting by a TMR. To make the TMR resume counting, call the following
function.
R_PG_Timer_ResumeCount_TMR_U<unit number>(_C<channel number>)

Example The 8-bit timer mode was specified for TMRO in the GUI.
TmrCmallntFunc was specified as the name of the compare match A interrupt function in
the GUI.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
/IPlace TMRO in the 8-bit mode.

R_PG_Timer_Start. TMR_UO_CO();
}

void TmrCma0lntFunc(void)

{
//Halt counting by TMRO.

R_PG_Timer_HaltCount_ TMR_UQ_CO0();
func_cma();  //Processing in response to a compare match A interrupt

/IResume counting by TMRO.
R _PG_Timer_ResumeCount_ TMR_UO_C0();

R20UT0150EJ0101 Rev.1.01 Page 53 of 140
Feb 16, 2011 RENESAS



RX610 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

4.6.3 R_PG_Timer_ResumeCount_ TMR_U<unit number>(_C<channel number>)

Definition

Description
Parameter

Return value

File for output

RPDL function

Detalls

Example

bool R_PG_Timer_ResumeCount_TMR_U<unit number>(_C<channel number>) (void)
<unit number>: O or 1
<channel number>: 0to 3
( (_C<channel humber>) is added in the 8-bit mode.)

Resume the TMR count

None
true Resuming count succeeded.
false Resuming count failed.

R_PG_Timer_TMR_U<unit number>.c
<unit number>: 0or 1

R_TMR_ControlChannel (8-bit mode)
R_TMR_ControlUnit (16-bit mode)

Resumes counting by a TMR that was halted by R_PG_Timer_HaltCount TMR_U<unit
number>(_C<channel number>).

The 8-bit timer mode was selected for TMRO in the GUI.
TmrCma0l ntFunc was specified as the name of the compare match A interrupt function in
the GUI.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
//Place TMRO in the 8-bit mode.
R_PG_Timer_Start TMR_UO_CO();

}

void TmrCma0l ntFunc(void)

{
//Halt counting by TMRO.

R _PG_Timer_HaltCount TMR_UO_CO();
func_cma();  //Processing in response to a compare match A interrupt

//Resume counting by TMRO.
R _PG_Timer_ResumeCount TMR_UO_CO0();
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4.6.4 R_PG_Timer_GetCounterValue_ TMR_U<unit number>(_C<channel number>)

Definition «8-bit mode

bool R_PG_Timer_GetCounterValue TMR_U<unit number>_C<channel number>

(uint8_t * data)
<unit number>: Oor 1
<channel number>: 0to 3

*16-bit mode

bool R_PG_Timer_GetCounterValue TMR_U<unit number> (uint16 _t * data)

<unit number>: 0 or 1

Description Acquire the TMR counter value

Parameter uint8_t * data (8-bit mode) Destination for storage of the counter value
uintl6 t* data (16-bit mode)

Return value true Acquisition of the counter value succeeded.
fase Acquisition of the counter value failed.

File for output R PG Timer TMR_U<unit number>.c

<unit number>: 0or 1

RPDL function R_TMR_ReadChannel (8-bit mode)
R_TMR_ReadUnit (16-bit mode)

Details e Acquiresthe counter value of aTMR.
The value of the 8-bit counter for the specified channel is stored if the TMR unit isin the
8-bit timer mode. The counter values for both channels are stored as followsif the TMR
unit isin the 16-bit mode.

Unit b15 to b8 b7 to b0
0 TMRO counter TMR1 counter
1 TMR2 counter TMR3 counter

*When the TMR unit isin the 16-bit mode, the higher-order bitsarein TMRO (or TMR2).

Example The 8-bit timer mode was selected for TMRO in the GUI.

#include"R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.

void funcl(void)

{
R_PG_Timer_Start TMR_UO_CO();  //Place TMROQ in the 8-bit mode.
}
uint8_t func2(void)
{
uint8_t data;

/[Acquire the value of a counter of TMRO.
R PG Timer_GetCounterValue TMR_UQ_CO( &data);

return data;
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4.6.5 R_PG_Timer_SetCounterValue_TMR_U<unit number>(_C<channel number>)

Definition «8-bit mode

bool R_ PG_Timer_SetCounterValue TMR_U<unit number>_C<channel number>

(uint8_t data)
<unit number>: 0or 1
<channel number>: 0to 3

*16-bit mode

bool R_PG_Timer_SetCounterValue TMR_U<unit number> (uint16_t data)

<unit number>: 0 or 1

Description Set the TMR counter value

Parameter uint8_t data (8-bit mode) Valueto be set to the counter
uint16 t data (16-bit mode)

Return value true Setting of the counter value succeeded.
fase Setting of the counter value failed.

File for output R PG Timer TMR_U<unit number>.c

<unit number>: 0or 1

RPDL function R_TMR_ControlChannel (8-bit mode)
R_TMR_ControlUnit (16-bit mode)

Details *  Set the counter value of aTMR.
The value of the 8-bit counter for the specified channel is stored if the TMR unit isin the
8-bit timer mode. The counter values for both channels are stored as followsif the TMR
unit isin the 16-bit mode.

Unit b15 to b8 b7 to b0
0 TMRO counter TMR1 counter
1 TMR2 counter TMR3 counter

*When the TMR unit isin the 16-bit mode, the higher-order bitsarein TMRO (or TMR2).

Example The 8-bit timer mode was selected for TMRO in the GUI.

#include"R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.

void funcl(void)

{
/IPlace TMRO in the 8-bit mode.

R PG Timer_Start TMR_UO0_CO0();
}

void func2(void)

{

//Set the value of a counter of TMRO.
R PG _Timer_SetCounterValue TMR_UO CO(0);

return;
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4.6.6 R_PG_Timer_GetRequestFlag_TMR_U<unit number>(_C<channel number>)

Definition bool R_PG_Timer_GetRequestFlag TMR_U<unit number>_C<channel number>
(' bool* cma, bool* cmb, bool* ov );
<unit number>: 0or 1
<channel number>: 0to 3
( (_C<channel number>) is added in the 8-bit mode.)

Description Acquire and clear the TMR interrupt flags

Parameter bool* cma The address of storage area for the compare match A flag
bool* cmb The address of storage area for the compare match B flag
bool* ov The address of storage area for the overflow flag

Return value true Acquisition of the flags succeeded
false Acquisition of the flags failed

File for output R PG Timer TMR_U<unit number>.c

<unit number>: O or 1

RPDL function R_TMR_ReadChannel (8-bit mode)
R_TMR_ReadUnit (16-bit mode)

This function acquires the interrupt flags of TMR.

All flags will be cleared in this function.

Specify the address of storage areafor the flags to be acquired.
Specify O for aflag that is not required.

Details

Example The 8-bit timer mode was selected for TM RO in the GUI.

#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.
uintl6 t counter;

void func(void)
{
/IPlace TMRO in the 8-bit mode.
R PG Timer_Start TMR_UO0_CO0();

/IWait for the compare match A
dof
R_PG_Timer_GetRequestFlag TMR_UQ_CO(
& cma flag,
0,
0
)i
} while( 'cma_flag );

func_cmA();  //Processing in response to a compare match A interrupt
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4.6.7 R_PG_Timer_StopModule_ TMR_U<unit number>

Definition bool R_PG_Timer_StopModule TMR_U<unit number> (void)
<unit number>: 0or 1

Description Shut down a TMR unit

Parameter None

Return value true Shutting down succeeded.
false Shutting down failed.

File for output R PG Timer TMR_U<unit number>.c

<unit number>: 0 or 1
RPDL function R_TMR_Destroy

Details e Stopsa TMR unit and placesit in the module-stop state per unit. If both TMRO and
TMR1 of unit 0 (or both TMR2 and TMR3 of unit 1) are running when thisfunction is
called, both channels are stopped. Call the following function to stop a single channel.
R PG Timer HaltCount TMR_U<unit number>_C<channel number>

Example The 8-bit timer mode was selected for TMRO in the GUI.
TmrCma0l ntFunc was specified as the name of the compare match A interrupt function in
the GUI.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
/IPlace TMRO in the 8-bit mode.

R PG Timer_Start TMR _UO0_CO0();
}

void TmrCma0l ntFunc(void)

func_cma();  //Processing in response to a compare match A interrupt

//[Stop TMR unit 0.
R PG Timer_StopModule TMR_UOQ();
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4.7 Compare Match Timer (CMT)

4.7.1 R_PG_Timer_Start CMT_U<unit number>_C<channel number>

Definition

Description
Parameter

Return value

File for output

bool R_ PG _Timer_Start CMT_U<unit number>_C<channel humber> (void)
<unit number>: 0or 1
<channel number>: 0to 3

Set up the CMT and start the count

None
true Setting was made correctly.
false Setting failed.

R PG _Timer CMT_U<unit number>.c
<unit number>: 0and 1

RPDL function R _CMT _Create
Details * Releasesthe CMT from the module-stop, makesinitial settings, and startsthe CMT
counting.

« Interrupts of the CMT are set by this function. When the name of the interrupt notification
function has been specified in the GUI, if an interrupt occursin the CPU, the function
having the specified name will be called. Create the interrupt notification function as
follows:

void <name of the interrupt notification function> (void)
For the interrupt notification function, note the contents of 4.11, Notes on Notification
Functions.
Example A case where the setting is made as follows.

e CmtOIntFunc was specified as a compare match interrupt notification function name
#include"R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.
void func(void)

{
R PG Timer_Start CMT_UOQ _CO();  //Set upthe CMTO and start count
}
void CmtOIntFunc (void)
{
func_cmtO();  //Processing in response to a compare match interrupt
}
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4.7.2 R_PG_Timer_HaltCount_ CMT<unit number>_C<channel number>

Definition bool R_PG_Timer_HaltCount_ CMT_U<unit number>_C<channel number> (void)
<unit number>: 0 or 1
<channgl number>: 0to 3

Description Halt the CMT count

Parameter None

Return value true Halting succeeded.
false Halting failed.

File for output R PG Timer CMT_U<unit number>.c

<unit number>: 0or 1

RPDL function R _CMT_Control
Details e Haltscounting by aCMT. To make the CMT resume counting, call the following
function.

R PG Timer_ ResumeCount CMT_U<unit number>_C<channel number>

Example A case where the setting is made as follows.
e CMT unit 0 channel 0 was set up
e CmtOIntFunc was specified as the compare match interrupt notification function name

#include"R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.

void func(void)

{
R PG Timer_Start CMT_UO _CO();  //Set up the CMTO and start count

}
void CmtOIntFunc(void)
{
/[Halt the CMTO count

R_PG_Timer_HaltCount_ CMT_UO_CO():

func_cmtO();  //Processing in response to a compare match interrupt

//Resume the CMTO count
R PG _Timer_ResumeCount CMT_UO0_CO0();
}
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4.7.3 R_PG_Timer_ResumeCount_ CMT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_ResumeCount_ CMT_U<unit number>_C<channel number> (void)
<unit number>: Oor 1
<channel number>: 0to 3

Description Resume the CMT count

Parameter None

Return value True Resuming count succeeded.
False Resuming count failed.

File for output R PG Timer CMT_U<unit number>.c

<unit number>: 0or 1

RPDL function R _CMT_Control

Details * Resumes counting by a CMT that was halted by R PG_Timer_HatCount CMT_U<unit
number>_C<channel number>.

Example A case where the setting is made as follows.
e CMT unit 0 channel 0 was set up
e CmtOIntFunc was specified as the compare match interrupt notification function name

#include"R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.

void func(void)

{
R PG Timer_Start CMT_UOQO_CO();  //Set up the CMTO and start count
}
void CmtOIntFunc(void)
{
//Halt the CMTO count

R_PG_Timer_HaltCount_ CMT_UQ_CO0();
func_cmtO(); //Processing in response to a compare match interrupt

//Resume the CMTO count
R PG _Timer_ResumeCount CMT_UO0_CO0();
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4.7.4 R_PG_Timer_GetCounterValue  CMT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_GetCounterValue CMT_U<unit number>_C<channel number>
(uint16_t * data)
<unit number>: 0 or 1
<channel number>: 0to 3

Description Acquirethe CMT counter value

Parameter uintl6 t* data Destination for storage of the counter value

Return value true Acquisition of the counter value succeeded.
fase Acquisition of the counter value failed.

File for output R PG Timer CMT_U<unit number>.c

<unit number>: 0or 1

RPDL function R CMT_Read
Details e Acquiresthe counter value of aCMT.
Example A case where the setting is made as follows.

e CMT unit 0 channel 0 was set up
#include "R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.
uintl6 t counter;

void funcl(void)

{
R PG Timer_Start CMT_UO_C0(); //Set up the CMTO and start count
}
untl6_t func2(void)
{

uintl6 t data;

/I Acquire the value of aCMTO counter
R PG Timer_GetCounterValue CMT_UQ_CO( &data);

return data;
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4.7.5 R_PG_Timer_SetCounterValue_ CMT_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_Timer_SetCounterValue CMT_U<unit number>_C<channel number>
(uint16_t data)

<unit number>: 0 or 1

<channel number>: 0to 3

Set the CMT counter value

uintl6 t data Value to be set to the counter

true Setting of the counter value succeeded.
fase Setting of the counter value failed.

R PG Timer CMT_U<unit number>.c
<unit number>: 0or 1

RPDL function R_CMT_Control
Details e Set the counter value of aCMT.
Example A case where the setting is made as follows.
e CMT unit 0 channel 0 was set up
#include "R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.
void funcl(void)
{
R_PG_Timer_Start CMT_UO_CQ();  //Set up the CMTO and start count
}
void func2(void)
{
R PG Timer_SetCounterValue CMT_UO _CO( 0); // Set the value of a CMTO counter
return;
}
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4.7.6 R_PG_Timer_StopModule_ CMT_U<unit number>

Definition bool R_PG_Timer_StopModule CMT_U<unit number> (void)
<unit number>: O or 1

Description Shut down the CMT unit
Parameter None
Return value true Shutting down succeeded.

false Shutting down failed.
File for output R PG Timer CMT_U<unit number>.c

<unit number>: 0 or 1

RPDL function R_CMT_Destroy
Details e StopsaCMT unit and placesit in the module-stop state per unit. If both CMTO and

CMT1 of unit O (or both CMT2 and CMT3 of unit 1) are running when this function is
called, both channels are stopped. Call the following function to stop a single channel.
R PG Timer HaltCount CMT_U<unit number>_C<channel number>

Example A case where the setting is made as follows.

e«  CMT unit O channel 0 was set up
CmtOIntFunc was specified as the compare match interrupt notification function name

#include"R_PG_default.h" //Include"R_PG_<PDG project name>.h" to use this function.

void func(void)

{
R PG Timer_Start CMT_UO_CO0(); //Set up the CMTO and start count

}

void CmtOIntFunc(void)

{
func_cmt();  //Processing in response to a compare match interrupt
R_PG_Timer_StopModule CMT_UOQ();  // Stop the CMT unit O

}
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4.8 Serial Communications Interface (SCI)

48.1 R_PG_SCI_Set_C<channel number>

Definition

Description

Parameter

Return value

File for output

bool R_ PG_SCI_Set C<channel number> (void)
<channel number>: 0to 6

Set up a SCI channel

None
true Setting was made correctly.
fase Setting failed.

R _PG_SCI_C<channel number>.c
<channel number>: 0to 6

RPDL function R _SCI_Create
Details Releases a SCI channel from the module-stop state, makes initial settings, and the
direction (input or output) and input buffer for the pin to be used is set. This function also
disables the alternative modes on those pins.
Function R_PG_Clock_Set must be called before any use of this function.
When the name of the notification function has been specified in the GUI, if
corresponding event occurs, the function having the specified name will be called. Create
the notification function as follows:
void <name of the natification function> (void)
For the notification function, note the contents of 4.11, Notes on Notification Functions.
For pin TXD5 it is not possible for this function to ensure that external bus signals CS4 or
CS7 are not output. If channel SCI5 is used for transmission, the pin TXD5 cannot be
used as CS4# D or CS7# D.
Example SCI0 has been set in the GUI.
/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"
void func(void)
{
R _PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
}
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4.8.2 R_PG_SCI_StartSending_C<channel number>

Definition

Description

Conditionsfor
output

Parameter

Return value

File for output

RPDL function

Details

bool R_PG_SCI_StartSending_C< channel nhumber> (uint8_t * data, uint16_t count)
<channel number>: 0to 6

Start the data transmission

The function of transmission is selected for a SCI channel in GUI.
"Notify the transmission completion of all data by function call” is selected as the data

transmission method in GUI.

uint8 t* data

The start address of the data to be sent.

uintl6 _t count

The number of the data to be sent.
Set thisto O if the transmit data is a character string (ending with a null
character).

true

Setting was made correctly.

fase

Setting failed.

R _PG_SCI_C<channel number>.c
<channel number>: 0to 6

R_SCI_Send

This function starts the data transmission.

Thisfunction is generated when "Notify the transmission completion of all data by

function call" is selected as the data transmission method in GUI. This function returns
immediately and the notification function having the specified name will be called when

the last byte has been sent.

Create the notification function as follows:

void <name of the natification function> (void)

For the notification function, note the contents of 4.11, Notes on Notification Functions.

The number of transmitted data can be aquired by

R _PG_SCI_GetSentDataCount_C<channel number>. The transmission can be
terminated by calling R_PG_SCI_StopCommunication_C<channel number> before all
bytes have been sent.

The count of transmitted characters will loop back to 0 if 65536 characters are sent.
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Example

SCI0 has been set as transmitter in the GUI.
Sci0TrFunc was specified as the name of the transmit end notification function in the GUI.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"

uint8_t data[255];

void func(void)
{
R _PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
R_PG_SCI_StartSending_CO0(data, 255); //Send 255 bytes of binary data.
}

/[Transmit end notification function that called when all bytes have been sent
void SciOTrFunc(void)

/1Shut down the SCIO
R_PG_SCI_StopModule_CO();
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4.8.3 R_PG_SCI_SendAllData_C<channel number>

Definition

Description
Conditionsfor
output

Parameter

Return value

File for output

bool R_PG_SCI_SendAllData_C<channel number> (uint8_t * data, uint16_t count)
<channel number>: 0to 6

Transmit all data

* Thefunction of transmission is selected for a SCI channel in GUI.
»  Other than "Notify the transmission completion of all data by function call" is selected as
the data transmission method in GUI.

uint8_t* data The start address of the datato be sent.
uint16 t count The number of the data to be sent.
- Set thisto O if the transmit datais a character string (ending with anull
character).
true Setting was made correctly.
false Setting failed.

R _PG_SCI_C<channel number>.c
<channel number>: 0to 6

RPDL function R _SCI_Send
Details e Thisfunction transmits al data.

» Thisfunction is generated when other than "Notify the transmission completion of al data
by function call" is selected as the transmission method in GUI. This function waits until
the last byte has been sent.

e The count of transmitted characters will loop back to O if 65536 characters are sent.

»  For usage of function for transferring the SCI transmission databy DMAC, refer to 4.4.1
R PG _DMAC _Set_C<channel number>.

Example SCI0 has been set as transmitter in the GUI.
"Wait at the transmission function until the last byte has been transmitted” is selected as the
transmission method in GUI.
/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"
uint8_t data[255];
void func(void)
{
R PG _Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
R _PG_SCI_SendAllData_CO(data, 255); //Send 255 bytes of binary data.
R_PG_SCI_StopModule_CO(); //Shut down the SCIO
}
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4.8.4 R_PG_SCI_GetSentDataCount_C<channel number>

Definition
Description
Conditionsfor

output
Parameter

Return value

File for output

RPDL function

Detalls

Example

bool R_PG_SCI_GetSentDataCount_C< channel number> (uint16_t* count)
<channel number>: 0to 6

Acquire the number of transmitted data

The function of transmission is selected for a SCI channel and "Notify the transmission
completion of last byte by function call” is selected as the transmit end notification in GUI.

uint16_t* count The storage location for the number of bytes that have been
transmitted in the current transmission.

true Acquisition of the data count succeeded

false Acquisition of the data count failed

R_PG_SCI_C<channel number>.c
<channel number>: 0to 6

R_SCI_GetStatus

When "Notify the transmission completion of last byte by function call" is selected as the
transmit end notification in GUI, the number of transmitted data can be aquired by calling
this function.

SCI0 has been set as transmitter in the GUI.
SciOTrFunc was specified as the name of the transmit end notification function in the GUI.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

uint8_t data[255];

void func(void)

{
R_PG_Clock_Set(); /IThe clock-generation circuit hasto be set first.
R_PG_SCI_Set_C0(); //Set up SCIO.
R _PG_SCI_Send CO(data, 255); //Send 255 bytes of binary data.

}

/[The transmit end notification function that called when all bytes have been sent

void SciOTrFunc(void)

{
//Shut down the SCI0
R_PG_SCI_StopModule_CO();

}

/IThe function to check the number of transmitted data and terminate the transmission

void func_terminate_SCI(void)

{
uintl6 t count;
/I Acquire the number of transmitted data
R_PG_SCI_GetSentDataCount_CO(& count);

if( count > 32 )}{
R_PG_SCI_StopSending_C0(); /[Terminate the transmission
}
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4.8.5 R_PG_SCI_StartReceiving_C<channel number>

Definition

Description

Conditionsfor
output

Parameter

Return value

File for output

RPDL function

Details

bool R_PG_SCI_StartReceiving_C<channel number> (uint8_t * data, uint16_t count)
<channel number>: 0to 6

Start the data reception

The function of reception is selected for a SCI channel in GUI
"Notify the reception completion of all data by function call” is selected as the data
reception method in GUI

uint8_t* data

The start address of the storage areafor the expected data.

uintl6 t count

The number of the data to be received.

true

Setting was made correctly.

false

Setting failed.

R _PG_SCI_C<channel number>.c
<channel number>: 0to 6

R _SCI_Receive

This function starts the data reception.

This function is generated when "Notify the reception completion of all data by function
call" is selected as the data reception method in GUI. This function returnsimmediately
and the notification function having the specified name will be called when the last byte

has been received.

Create the notification function as follows:

void <name of the natification function> (void)

For the notification function, note the contents of 4.11, Notes on Notification Functions.
The number of received data can be aquired by R_PG_SCI_GetReceivedDataCount_C
<channel number>. The reception can be terminated by calling

R_PG_SCI_StopReceiving_C<channel number> before al bytes have been received.
The maximum number of charactersto be received is 65535.
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Example SCI0 has been set as receiver in the GUI.
SciOReFunc was specified as the name of the receive end natification function in the GUI.
/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"
uint8_t data[255];
void func(void)
{
R PG _Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
R _PG_SCI_StartReceiving_CO(data, 255); //Receive 255 bytes of binary data.
}
//Receive end notification function that called when all bytes have been received
void SciOReFunc(void)
{
//Shut down the SCI0
R_PG_SCI_StopModule_CO();
}
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4.8.6 R_PG_SCI_ReceiveAllData_C<channel number>

Definition

Description
Conditionsfor
output

Parameter

Return value

File for output

bool R_PG_SCI_ReceiveAllData_C<channel number> (uint8_t * data, uint16_t count)
<channel number>: 0to 6

Receive dl data

The function of reception is selected for a SCI channel in GUI.
Other than "Notify the reception completion of all data by function call” is selected as the
data reception method in GUI

uint8_t* data The start address of the storage area for the expected data.
uint16 t count The number of the data to be received.

true Setting was made correctly.

false Setting failed.

R _PG_SCI_C<channel number>.c
<channel humber>: 0to 6

RPDL function R _SCI_Receive
Details * Thisfunction receives al data
» Thisfunction is generated when other than "Notify the reception completion of all data by
function call" is selected as the data reception method in GUI. This function waits until the
last byte has been received.
*  The maximum number of charactersto be received is 65535.
» For usage of function for receiving the SCI transmission databy DMAC, refer to 4.4.1
R_PG DMAC_Set C<channel number>.
Example SCI0 has been set as receiver in the GUI.
"Wait at the reception function until all data has been transmitted" is selected as the reception
method in GUI.
/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"
uint8_t data[ 255];
void func(void)
{
R _PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO0.
R PG _SCI_ReceiveAllData CO(data, 255); /IReceive 255 bytes of binary data.
R _PG_SCI_StopModule CO0(); [//Shut down the SCIO
}
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4.8.7 R_PG_SCI_StopCommunication_C<channel number>

Definition

Description

Parameter

Return value

File for output

R_PG_SCI_StopCommunication_C<channel number> (void)
<channgl number>: 0to 6

Stop transmission and reception of serial data

None
true Setting was made correctly.
false Setting failed.

R _PG_SCI_C<channel number>.c
<channel number>: 0to 6

RPDL function R_SCI_Control
Details » Thisfunction stops data transmission and reception.

e When "Notify the transmission completion of all data by function call" is selected as the
data transmission method in GUI, the reception can be terminated by calling this function
before the number of bytes specified at R PG_SCI_StartSending_C<channel number>
have been received.

*  When "Notify the reception completion of all data by function call" is selected as the data
reception method in GUI, the reception can be terminated by calling this function before
the number of bytes specified at R PG_SCI_StartReceiving_C<channel number> have
been received.

Example SCI0 has been set as receiver in the GUI.
SciOReFunc was specified as the name of the receive end natification function in the GUI.
/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"
uint8_t data]255];
void func(void)
{
R_PG_Clock_Set(); /IThe clock-generation circuit hasto be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
R PG _SCI_StartReceiving_CO(data, 255); //Send 255 bytes of binary data.
}
/IThe receive end notification function that called when all bytes have been received.
void SciOReFunc(void)
{
//Shut down the SCI0
R_PG_SCI_StopModule CO();
}
/[The function to check the number of received data and terminate the reception
void func_terminate_SCI(void)
{
uint8_t count;
/IAcquire the number of received data
R _PG_SCI_GetReceivedDataCount_CO(& count);
if( count > 32 }{
R _PG_SCI_StopCommunication_CO(); [[Terminate the reception
}
}
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4.8.8 R_PG_SCI_GetReceivedDataCount_C<channel number>

Definition

Description
Conditionsfor
output
Parameter

Return value

File for output

bool R_PG_SCI_GetReceivedDataCount_C< channel number> (uint16_t * count)
<channel number>: 0to 6

Acquire the number of received data

The function of reception is selected for a SCI channel and "Notify the reception completion
of all databy function call" is selected as the data reception method in GUI.

uint16 t* count The storage location for the number of bytes that have been
received in the current reception process.

true Acquisition of the data count succeeded

false Acquisition of the data count failed

R _PG_SCI_C<channel number>.c
<channel number>: 0to 6

RPDL function R _SCI_GetStatus
Details *  When "Notify the reception completion of last byte by function call" is selected as the
receive end notification in GUI, the number of received data can be aquired by calling this
function.
Example SCI0 has been set as receiver in the GUI.
SciOReFunc was specified as the name of the receive end notification function in the GUI.
/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"
uint8_t data]255];
void func(void)
{
R _PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set CO(); //Set up SCIO.
R _PG_SCI_Receive CO(data, 255); //Send 255 bytes of binary data.
}
/IThe receive end notification function that called when all bytes have been received.
void SciOReFunc(void)
{
//Shut down the SCI0
R_PG_SCI_StopModule CO();
}
/IThe function to check the number of received data and terminate the reception
void func_terminate_SCI(void)
{
uintl6 t count;
/IAcquire the number of received data
R _PG_SCI_GetReceivedDataCount_CO(& count);
if( count > 32 ){
R _PG_SCI_StopReceiving_CO0(); /[Terminate the reception
}
}
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4.8.9 R_PG_SCI_GetReceptionErrorFlag_C<channel number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

bool R_PG_SCI_GetReceptionErrorFlag_C<channel number>
('bool * parity, bool * framing, bool * overrun)
<channel number>: 0to 6

Get the serial reception error flag

The function of reception is selected for a SCI channel

bool * parity The address of storage area for the parity error flag
bool * framing The address of storage area for the framing error flag
bool * overrun The address of storage areafor the overrun error flag
true Acquisition of the flags succeeded

fase Acquisition of the flags failed

R_PG_SCI_C<channel number>.c
<channel number>: 0to 6

RPDL function R _SCI_GetStatus
Details e Thisfunction acquires the reception error flags.
«  Specify the address of storage areafor the flags to be acquired.
¢ Specify Ofor aflag that is not required.
e lissettodetected error flag
Example SCI0 has been set asreceiver in the GUI.
SciOReFunc was specified as the name of the receive end notification function in the GUI.
/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h”
uint8_t data[255];
void func(void)
{
R PG _Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set CO0(); //Set up SCIO.
R_PG_SCI_Receive CO(data, 1); //Send 1bytes of binary data.
}
/IThe receive end notification function that called when all bytes have been received.
void SciOReFunc(void)
{
/I Acquire the reception error flags
R_PG_SCI_GetReceptionErrorFlag_CO( & parity, & framing, & overrun);
}
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4.8.10 R_PG_SCI_GetTransmitStatus _C<channel number>

Definition bool R_PG_SCI_GetTransmitStatus C<channel number> ( bool * complete)
<channel number>: 0to 6

Description Get the state of transmission
Conditions for The function of transmission is selected for a SCI channel
output
Parameter bool * complete The address of storage area for the transmission completion flag
Return value true Acquisition of the transmission status succeeded
false Acquisition of the transmission status failed
File for output R _PG_SCI_C<channel number>.c

<channel number>: 0to 6
RPDL function R_SCI_GetStatus

Details » Thisfunction acquires the state of transmission.

Transmission completion flag

0 Active
1 Complete
Example Refer to the example 2 of R PG DMAC_Set C<channel number>
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4.8.11 R_PG_SCI_StopModule_C<channel number>

Definition bool R_PG_SCI_StopModule_C<channel number> (void)
<channel number>: 0to 6

Description Shut down a SCI channel
Parameter None
Return value true Shutting down succeeded.

fase Shutting down failed.
File for output R _PG_SCI_C<channel number>.c

<channel number>: 0to 6

RPDL function R_SCI_Destroy
Details » StopsaSCI channel and placesit in the module-stop state.
Example SCI0 has been set as transmitter in the GUI.

"Wait at the transmission function until the last byte has been transmitted” is selected as
the transmit end notification instead of specifying the transmit end notification function
namein GUI.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

uint8_t data] 255];

void func(void)

{
R PG _Clock_Set(); /IThe clock-generation circuit hasto be set first.
R_PG_SCI_Set_CO(); //Set up SCIO.
R _PG_SCI_Send CO(data, 255); //Send 255 bytes of binary data.
R _PG_SCI_StopModule_CO(); /IShut down the SCIO
}
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4.9 I2C Bus Interface (RIIC)

49.1 R_PG_I2C_Set_C<channel number>
Definition bool R_PG_12C_Set_ C<channel number> (void)
<channel number>: 0or 1
Description Set up al2C bus interface channel
Parameter None
Return value true Setting was made correctly.
fase Setting failed.
File for output R PG _12C_C<channel number>.c
<channel number>: 0 or 1
RPDL function R _IIC_Create
Details e Releasesan 12C bus interface channel from the module-stop state, makes initial settings,

and the direction (input or output) and input buffer for the pin to be used is set. This
function also disables the alternative modes on those pins.
Function R_PG_Clock_Set must be called before any use of this function.

Example RIICO has been set in the GUI.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
R _PG_Clock_Set(); /IThe clock-generation circuit has to be set first
R_PG_12C_Set_CO0(); /1/Set up RIICO
}
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4.9.2 R_PG_12C_MasterReceive C<channel number>

Definition

Description
Conditions for
output
Parameter

Return value

File for output

RPDL function

Details

bool R_PG_12C_MasterReceive_C<channel number>
(uint16_t slave, uint8_t* data, uint16_t count)
<channel number>: 0 or 1

Master data reception

The function of master is selected for an 12C bus interface channel in GUI.

uintl6 tsave Target dave address

uint8_t* data The start address of the storage area for the expected data.
uint1l6_t count The number of the data to be received.

true Setting was made correctly.

false Setting failed.

R_PG_12C_C<channel number>.c
<channel number>:0or 1

R_1IC_MasterReceive

This function reads data from slave module. The stop condition is generated when the
specified number of data has been received and reception compl etes.

If "Wait at the reception function until all data has been transmitted” is selected asthe
master reception method in GUI, this function waits until the last byte has been received.
If "Notify the reception completion of all data by function call” is selected as the master
reception method in GUI, this function returns immediately and the natification function
having the specified name will be called when the last byte has been receive.
Create the notification function as follows:

void <name of the natification function> (void)
For the notification function, note the contents of 4.11, Notes on Notification Functions.
A Start condition will be generated automatically. If the previous transfer did not issue a
stop condition, a repeated start condition will be generated.
In the 7-bit address mode, [8:1] of specified slave address value will be output. In 10-bit
address mode, [10:9] and [8:0] of specified slave address will be output.
The number of received data can be aquired by R_ PG _12C_GetReceivedDataCount_C
<channel number>.
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Example

A case where the setting is made as follows.
The function of master is selected for a RIICO

"Wait at the reception function until al data has been transmitted" is selected as the
master reception method

/lIinclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"

/] The storage area for the received data
uint8_tiic_data[10];

void func(void)

{
/IThe clock-generation circuit hasto be set first
R _PG_Clock_Set();

//Set up RIICO
R_PG_12C_Set_CO();

/[Master reception

R_PG_12C_MasterReceive_CO(
6, //Slave address
&data, // The start address of the storage area for the received data
10 /I The number of the data to be received

)i

//Stop RIICO

R_PG_12C_StopModule_CO0();
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4.9.3 R_PG_12C_MasterReceiveLast_C<channel number>
Definition bool R_PG 12C MasterReceiveLast C< channel number >
(uint8_t* data)
< channel number >: 0,1

Description Complete a master reception process
Conditions for «  Thefunction of master is selected for an 12C bus interface channel in GUI.
output

e« Select DMAC or DTC transfer as a master reception method
Parameter uint8_t* data The address of the storage area for the expected data.
Return value true Setting was made correctly.

false Setting failed.

File for output R PG _12C_C<channel number>.c

<channel number>: 0or 1
RPDL function R _IIC_MasterReceivel ast

Details e Thisfunction is genetarted when [ Transfer the received serial data by DMAC] or

[Transfer the received serial databy DTC] is selected as a master reception method.

e Inthe master reception process that has used the DMAC or DTC transfer, NACK and

e stop condition will beissued by calling this function and the reception process will be
terminated.

e To complete reception process when the DMAC or DTC transfer completes, call this
function from DMAC or DTC interrupt notification function.

*  Extralbyteisacquired from the receive data register in this function.

e Theeventsthat has been detected during the reception process or the received data count
can be acquired by calling R_PG_12C_GetEvent_Cnor
R_PG_12C_GetReceivedDataCount_Cn.
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Example

A case where the setting is made as follows.

"Transfer the received serial data by DMAC" is selected as the master reception method
in RIICO setting.
DMACO is set asfollows
Transfer request source : ICRX10(receive data full interrupt of T11CO)
Transfer system : Single-operand transfer
Unit datasize: 1 byte
Single operand data count : 1
Total transfer data size : Number of dtat to be received by RIICO
Source start address : Address of RIICO received data register
Destination start address : Destination address of the data transfer
DMA interrupt notification fuction name : DmacOl ntFunc

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h”

void DmacOIntFunc(){

}

uint8_t data; //Strage area of extra data

/l1sse NACK and STOP condition and complete the reception
R_PG_PG_12C_MasterReceivel ast( & data );

void func(void)

{

/[The clock-generation circuit has to be set first
R _PG_Clock_Set();

//Set up RIICO
R_PG_I2C_Set_CO();

//Set up the DMACO
R_PG_PG_DMAC_Set_CO();

/[Activate the DMACO
R_PG PG DMAC Activate CO();

//Master reception

R PG PG _12C_MasterReceive CO(
6, //Slave address
&data, // The address of the storage area (For DMAC transfer, set PDL_NO_PTR)
10  // The number of the data (For DMAC transfer, set 0)

)i
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4.9.4 R_PG_12C_MasterSend_C<channel number>

Definition

Description
Conditions for
output
Parameter

Return value

File for output

RPDL function

Details

bool R_PG_12C_MasterSend_C<channel number>
(uint16_t slave, uint8_t* data, uint16 _t count)
<channel number>: 0 or 1

Master data transmission

The function of master is selected for an 12C bus interface channel in GUI.

uintl6 tslave Target slave address

uint8_t* data The start address of the datato be sent
uintl6 t count The number of the datato be sent

true Setting was made correctly.

false Setting failed.

R_PG_12C_C<channel number>.c
<channel number>: 0 or 1

R_1IC_MasterSend

This function sends data to the slave module. The stop condition is generated when the
specified number of data has been transmitted and transmission compl etes.
If "Wait at the transmission function until all data has been transmitted" is selected asthe
data transmission method in GUI, this function waits until the last byte has been
transmitted or other events are detected.
If "Notify the transmission completion of all data by function call” is selected as the data
transmission method in GUI, this function returnsimmediately and the notification
function having the specified name will be called when the last byte has been transmitted.
Create the notification function as follows:

void <name of the natification function> (void)
For the notification function, note the contents of 4.11, Notes on Notification Functions.
A Start condition will be generated automatically. If the previous transfer did not issue a
stop condition, a repeated start condition will be generated.
In the 7-bit address mode, [8:1] of specified slave address value will be output. In 10-bit
address mode, [10:9] and [8:0] of specified lave address will be output.
The number of transmitted data can be aquired by R_ PG _12C_GetSentDataCount_C
<channel humber>.
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Example

A case where the setting is made as follows.
The function of master is selected for aRIICO
"Wait at the transmission function until all data has been transmitted" is selected asthe
data transmission method

/lInclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

Il The storage area for the data to be transmitted
uint8_tiic_data[10];

void func(void)

{
/[The clock-generation circuit hasto be set first
R _PG_Clock_Set();

//Set up RIICO
R_PG_I2C_Set_CO();

/IMaster transmission

R_PG _12C MasterSend CO(
6, //Slave address
&data, /I The start address of the storage area for the data to be transmitted
10 /I The number of the data to be transmitted

);

//Stop RIICO

R PG _12C_StopModule_CO0();
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49,5 R_PG_I2C_MasterSendWithoutStop_C<channel number>

Definition

Description
Conditions for
output
Parameter

Return value

File for output

RPDL function

Details

bool R_PG_12C_MasterSendWithoutStop_C<channel number>
(uint16_t slave, uint8_t* data, uint16_t count)
<channel number>: 0 or 1

Master data transmission ( No stop condition )

The function of master is selected for an 12C bus interface channel in GUI.

uintl6 t slave Target dave address

uint8_t* data The start address of the data to be sent
uint1l6 t count The number of the data to be sent

true Setting was made correctly.

fase Setting failed.

R_PG_12C_C<channel number>.c
<channel number>: 0or 1

R_11C_MasterSend

This function sends data to the slave module. The stop condition will not be generated.
To generate a stop condition, call R_PG_12C_GenerateStopCondition_C<channel
number>.
If "Wait at the transmission function until all data has been transmitted" is selected asthe
data transmission method in GUI, this function waits until the last byte has been
transmitted or other events are detected.
If "Notify the transmission completion of all data by function call" is selected as the data
transmission method in GUI, this function returns immediately and the notification
function having the specified name will be called when the last byte has been transmitted.
Create the notification function as follows:

void <name of the natification function> (void)
For the notification function, note the contents of 4.11, Notes on Notification Functions.
A Start condition will be generated automatically. If the previous transfer did not issue a
stop condition, arepeated start condition will be generated.
In the 7-bit address mode, [8:1] of specified slave address value will be output. In 10-bit
address mode, [10:9] and [8:0] of specified slave address will be output.
The number of transmitted data can be aquired by R_PG _12C_GetSentDataCount_C
<channel number>.
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Example A case where the setting is made as follows.
»  Thefunction of master is selected for aRIICO
» "Notify the transmission completion of al data by function call" is selected as the data
transmission method
* [ICOMasterTrFunc was specified as the name of the transmit end notification function
/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"
/I The storage area for the data to be transmitted
uint8_tiic_data[10];
void func(void)
{
/[The clock-generation circuit hasto be set first
R _PG_Clock_Set();
//Set up RIICO
R_PG_12C_Set_CO0();
/[Master transmission
R _PG_12C_MasterSendWithoutStop_CO(
6, //Slave address
&data, [/ The start address of the storage area for the data to be transmitted
10 /I The number of the data to be transmitted
);
}
void 11COMaster TrFunc(void){
//Generate stop condition
R_PG_12C_GenerateStopCondition_CO0();
/[Stop RIICO
R PG _12C_StopModule CO();
}
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4.9.6 R_PG_I2C_GenerateStopCondition_C<channel number>

Definition

Description
Conditionsfor

output
Parameter

Return value

File for output

bool R_PG_12C_GenerateStopCondition_C< channel number> (void)
<channel number>: 0or 1

Generate a stop condition

The function of master is selected for an 12C bus interface channel in GUI.

None
true Setting was made correctly.
false Setting failed.

R PG _12C_C<channel number>.c
<channegl number>: 0or 1

RPDL function R _IIC Create
Details ¢ Thisfunction generates a stop condition for the reception started by
R _PG_12C_MasterReceiveWithoutStop_C<channel number> or the transmission started
by R PG _12C_MasterSendWithoutStop_C<channel number>.
Example RIICO has been set in the GUI.
/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"
/I The storage area for the data to be transmitted
uint8_t iic_data[10];
void func(void)
{
/IThe clock-generation circuit has to be set first
R PG _Clock_Set();
//Set up RIICO
R_PG_12C_Set_CO0();
/IMaster transmission
R PG _12C_MasterSendWithoutStop CO(
6, //Slave address
&data, /I The start address of the storage area for the data to be transmitted
10 /I The number of the data to be transmitted
)i
}
void I1COMaster TrFunc(void){
//Generate stop condition
R _PG_12C_GenerateStopCondition_CO0();
//Stop RIICO
R _PG_12C_StopModule_CO();
}
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4.9.7 R_PG_12C_GetBusState _C<channel number>
Definition bool R_PG_|12C_GetBusState_C<channel number> ( bool *busy )

<channel number>: 0or 1
Description Get the bus state

Conditions for The function of master is selected for an 12C bus interface channel in GUI.

output
Parameter bool *busy The address of storage area for the bus busy detection flag
Return value true Acquisition of the flag succeeded
fase Acquisition of the flag failed
File for output R PG _12C_C<channel number>.c
<channel number>: 0 or 1
RPDL function R_I1C_GetStatus
Details *  Thisfunction acquires the bus busy detection flag.
Bus busy detection flag
0 The 12C busisreleased (bus free state)
1 The I12C busis occupied (bus busy state or in the bus free state)
Example RI1CO has been set in the GUI.
/linclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
/I The storage area for the data to be transmitted
uint8_tiic_data[10];
/[Storage for bus busy detection flag
uint8_t busy;
void func(void)
{
/[The clock-generation circuit has to be set first
R PG _Clock_Set();
//Set up RIICO
R_PG_12C_Set_C0();
/l Wait for the 12C bus to be free
dof
R PG 12C_GetBusState CO( & busy );
} while( busy );
/IMaster transmission
R_PG_12C_MasterSend_CO(
6, //Slave address
&data, // The start address of the storage area for the data to be transmitted
10  // The number of the data to be transmitted
);
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4.9.8 R_PG_12C_SlaveMonitor C<channel number>

Definition

Description

Conditions for output

Parameter

Return value

File for output

RPDL function

Details

bool R_PG_12C_SlaveMonitor_C<channel number> (uint8_t *data, uint16 t count )
<channel number>: 0or 1

Slave bus monitor

The function of slave is selected for an 12C bus interface channel in GUI.

uint8_t* data The start address of the received data
uint16_t count The number of the data to be received
true Setting was made correctly.

false Setting failed.

R PG _12C_C<channel number>.c
<channegl number>: 0or 1

R _IIC_SlaveMonitor

This function monitors the accesses from master modules.

If "Notify the reception completion of all data, slave read request, or a stop condition
detection by function call" is selected as the slave monitor method in GUI, this function
returns immediately and the notification function having the specified name will be called
when aread access from master module or a stop condition is detected. Create the
notification function as follows:

void <name of the notification function> (void)

For the notification function, note the contents of 4.11, Notes on Notification Functions.
If "Wait at the monitor function until reception completion, slave read request, or a stop
condition detection" is selected as the slave monitor method in GUI, this function waits
until aread access from master module or a stop condition is detected.
The received data from a master module is stored in the storage area of specified address.
Specify the number of data to not exceed the size of storage area. If the number of the
data from the master module exceeds the specified number, NACK shall be generated.
The transmit/receive mode can be aquired by calling R_PG_12C_GetRW_C<channel
number>. The data can be transmitted by calling R_PG_12C_SlaveSend_C<channel
number> to respond to atransmission (read) request from the master.
Cdl R_PG_I12C_GetDetectedAddress C<channel number> to acquire adetected slave
address. Call R_PG_12C_GetEvent_C<channel number> to acquire the detected events
(e.g. astop condition or a start condition).
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Example

A case where the setting is made as follows.

The function of slaveis selected for aRI1CO
I1COSlaveFunc was specified as the name of the slave monitor function

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

/I The storage area for the data to be received

uint8_tiic_data re[10];

/I The storage areafor the data to be transmitted (slave address 0)
uint8 tiic _data tr_0[10];

I/l The storage area for the data to be transmitted (slave address 1)
uint8 tiic data tr 1[10];

//Storage for bus busy detection flag

uint8_t busy;

void func(void)

{
/[The clock-generation circuit has to be set first
R PG _Clock_Set();

//Set up RIICO
R_PG_12C_Set_CO0();

/I Slave monitor
R _PG_12C_SlaveMonitor_CO(
&data, /I The start address of the storage areafor the received data
10  //IThe number of the datato be received
)i
}
void 11CO0SlaveFunc (void)
{
bool transmit, start, stop;
bool addrO, addr1;

/IGet the detected events
R PG _12C_GetEvent_CO0(0, & stop, & start, 0, 0);

//Get an access type
R PG PG 12C_GetTR_CO(&transmit);

//Get a detected address
R_PG_12C_GetDetectedAddress CO(& addr0, &addrl, O, O, O, 0);

if (start && transmit & & address0) {
R_PG_12C_SlaveSend C(
iic_data tr_O,
10
)i
}
dseif (start & & read & & addressl) {
R_PG_I12C_SlaveSend_C(
iic data tr 1,
10
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4.9.9 R_PG_12C_SlaveSend_C<channel number>

Definition

Description

Conditions for output

Parameter

Return value

File for output

bool R_PG_12C_SlaveSend C<channel number> (uint8_t *data, uint16 _t count )
<channel number>: 0 or 1

Slave data transmission

The function of slave is selected for an 12C bus interface channel in GUI.

uint8_t* data The start address of the data to be transmitted
uintl6_t count The number of the data to be transmitted
true Setting was made correctly.

false Setting failed.

R PG _12C_C<channel number>.c
<channegl number>: 0or 1

RPDL function R _IIC_SlaveSend
Details e Thisfunction transmits the data to the master module.
e If the master requires more data than is supplied, this function shall loop back to the start
of the data.
Example Refer to the example of R_ PG _12C_SlaveMonitor_C<channel number>
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4.9.10 R_PG_12C_GetDetectedAddress_C<channel number>

bool R_PG_12C_GetDetectedAddress C<channel number>
(bool *addr0, bool *addr1, bool *addr2, bool *general, bool *device, bool * host)
<channel number>: 0or 1

Definition

Description

Conditions for output

Parameter

Return value

File for output

RPDL function

Details

Example

Get the detected address

The function of slaveis selected for an 12C bus interface channel in GUI.

bool *addrO The address of storage area for slave address O detection flag

bool *addrl The address of storage area for slave address] detection flag

bool *addr2 The address of storage areafor slave address 2 detection flag

bool *general The address of storage area for general call address detection flag
bool *device The address of storage area for device-ID command detection flag
bool *host The address of storage area for host address detection flag

true Acquisition succeeded

false Acquisition failed

R PG _12C_C<channel number>.c
<channel humber>: 0 or 1

R_1IC_GetStatus

This function acquires the detected address.
Specify the address of storage areafor the flags to be acquired.

Specify O for aflag that is not required.
1isset to detected address
Refer to the example of R_PG_12C_SlaveMonitor_C<channel number>
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4.9.11 R_PG_12C_GetTR_C<channel number>

bool R_PG_12C_GetTR_PG_C<channel number> ( bool * transmit )
<channel number>: 0or 1

Definition

Description

Conditions for output

Parameter

Return value

File for output

RPDL function

Details

Detalls

Example

Get the transmit/receive mode

The function of slave is selected for an 12C bus interface channel in GUI.

bool * transmit

The address of storage area for the transmit mode flag

true

Acquisition succeeded

false

Acquisition failed

R _PG_12C_C<channel number>.c
<channel number>: 0or 1

R_11C_GetStatus

This function acquires the detected address.

Specify the address of storage areafor the flags to be acquired.
Specify O for aflag that is not required.

1isset to detected address

This function acquires the the transmit/receive mode.

Transmit mode flag

0

Receive mode

1

Transmit mode

Refer to the example of R_PG_12C_SlaveMonitor_C<channel number>
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4.9.12 R_PG_12C_GetEvent_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG 12C GetEvent_C<channel number>
( bool *nack, bool *stop, bool * start, bool *lost, bool *timeout )
<channel number>: 0 or 1

Get the detected event

bool *nack The address of storage areafor aNACK detection flag

bool *stop The address of storage areafor a stop condition detection flag
bool *start The address of storage areafor a start condition detection flag
bool *lost The address of storage area for an arbitration lost

bool *timeout The address of storage area for atimeout detection

true Acquisition succeeded

false Acquisition failed

R PG _12C_C<channel number>.c
<channel number>: 0or 1

R_1IC_GetStatus

This function acquires the detected event.

Specify O for aflag that is not required.
1isset to detected event.
Refer to the example of R_PG_12C_SlaveMonitor_C<channel number>
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4.9.13 R_PG_12C_GetReceivedDataCount_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Detalls

Example

bool R_PG_12C_GetReceivedDataCount_C< channel number> ( uint16_t * count )
<channel number>: 0 or 1

Acquires the count of received data

uint16 t * count The address of storage area for the number of bytes that have been
B received

true Acquisition of the data count succeeded

fase Acquisition of the data count failed

R PG _12C_C<channel number>.c
<channel number>: 0or 1

R_I1C_GetStatus

This function acquires the number of bytes that have been received in the current
reception process.

A case where the setting is made as follows.

» Thefunction of master is selected for aRIICO

* "Notify the reception completion of all data by function call" is selected as the master
reception method

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h”

I/l The storage areafor the data to be received
uint8 tiic_data]256];

I/l The storage area for the number of received data
uintl6 t count;

void func(void)

{
/[The clock-generation circuit has to be set first
R PG _Clock_Set();

//Set up RIICO
R_PG_12C_Set_CO0();

/IMaster receive
R_PG_12C_MasterReceive_CO(
6, [//Slave address
&data, /I Theaddress of storage areafor the datato be received
256  /[The number of datato be received
)i
[IWait until 64 bytes have been received
do{
R_PG_12C_GetReceivedDataCount_CO( & count );
} while( count < 64 );
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4.9.14 R_PG_12C_GetSentDataCount_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Detalls

Example

bool R_PG_12C_GetSentDataCount_C<channel number> (uint16_t *count)
<channel number>: 0 or 1

Acquires the count of transmitted data

uint16 t *count The address of storage area for the number of bytes that have been
B transmitted

true Acquisition of the data count succeeded

false Acquisition of the data count failed

R PG _12C_C<channel number>.c
<channel number>: 0or 1

R_IIC_GetStatus

This function acquires the number of bytes that have been transmitted in the current
transmission process.

A case where the setting is made as follows.

e Thefunction of master is selected for aRIICO

< "Notify the transmission completion of all data by function call" is selected as the data
transmission method

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

Il The storage area for the data to be transmitted
uint8_tiic_data]256];

Il The storage area for the number of transmitted data
uintl6 t count;

void func(void)

{
/[The clock-generation circuit has to be set first
R _PG_Clock_Set();

//Set up RIICO
R_PG_I12C_Set_CO0();

/IMaster send
R_PG_12C_MasterSend_CO(
6, //Slave address
&data, /I Theaddress of storage areafor the datato be transmitted
256  //The number of datato be transmitted
)i
/IWait until 64 bytes have been transmitted
dof
R_PG_12C_GetSentDataCount_CO( & count );
} while( count < 64);
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4.9.15 R_PG_12C _Reset_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_12C Reset_C<channel number> (void)
<channel number>: 0or 1

Reset the bus

None

true Setting was made correctly.
false Setting failed.

R PG _12C_C<channel number>.c
<channel number>: 0or 1

R_1IC_Control

» Thisfunction resets the module
» The settings of the module are preserved.

A case where the setting is made as follows.

» Thefunction of master is selected for aRI1CO

*  "Notify the transmission completion of all data by function call" is selected as the data
transmission method
IICOMasterTrFunc was specified as the name of the transmit end notification function

/lInclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

/I The storage areafor the data to be transmitted
uint8_tiic_data256];

void func(void)

{
/[The clock-generation circuit has to be set first
R _PG_Clock_Set();

//Set up RIICO

R_PG_12C_Set CO();

[IMaster send

R PG _12C MasterSend CO(
6, //Slaveaddress

&data, // The address of storage areafor the datato be transmitted
10 //The number of datato be transmitted

}

void |1COMaster TrFunc(void)
{
if (error ){
R_PG_12C_Reset_CO();
}
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4.9.16 R_PG_I2C_StopModule_C<channel number>

Definition bool R_PG_12C_StopModule_C<channel number> ( void)
<channél number>: 0or 1

Description Shut down the 12C bus interface channel
Parameter None
Return value true Shutting down succeeded.

fase Shutting down failed.
File for output R PG _12C_C<channel number>.c

<channel number>: 0 or 1

RPDL function R _IIC Destroy
Details e Stopsal2C businterface channel and placesit in the module-stop state.
Example A case where the setting is made as follows.

¢ Thefunction of master is selected for aRIICO
« "Wait at the reception function until all data has been transmitted” is selected as the
master reception method

llinclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

Il The storage area for the data to be transmitted
uint8_tiic_data256];

void func(void)

{
/IThe clock-generation circuit has to be set first
R _PG_Clock_Set();

//Set up RIICO

R PG 12C_Set CO();

/IMaster receive

R_PG_12C_MasterReceive _CO(
6, //Slave address
&data, /I Theaddress of storage areafor the datato be received
10 //The number of datato be received

)i

//Stop the RIICO

R PG _12C_StopModule CO0();
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410 A/D Converter

4.10.1 R_PG_ADC_10_Set_AD<unit number>

Definition

Description
Parameter
Return value

File for output

bool R PG_ADC 10 Set AD<unit number> (void) <unit number>: 0to 4
Set up an A/D converter

None

true Setting was made correctly.

fase Setting failed.

R PG _ADC 10 AD<unit number>.c <unit number>: 0to 4

RPDL function R_ADC 10 Create
Details Releases an A/D converter from the module-stop state, makes initial settings, and placesit
in the conversion-start trigger-input wait state. When the software trigger is selected to
start conversion, conversion is started by calling
R _PG_ADC_10_StartConversionSW_AD<channel number>.
In this function, the clock frequency is used to set the sampling interval. When the
clock-generation circuit isin theinitia state after areset, call R_PG_Clock_Set to set the
clock before calling this function.
Theinput direction is set for pins used as analog inputs and the input buffers for the pins
are disabled.
The A/D-conversion end interrupt is set in this function. When the name of the interrupt
notification function has been specified in the GUI, if an interrupt request is conveyed to
the CPU, the function having the specified name will be caled. Create the interrupt
notification function as follows:
void <name of the interrupt notification function> (void)
For the interrupt notification function, note the contents of 4.11, Notes on Notification
Functions.
Example AD2 has been set in the GUI.
Ad2IntFunc has been specified as the name of the A/D-conversion end interrupt notification
function in the GUI.
#include "R_PG_default.n" //Include "R_PG_<PDG project name>.h" to use this function.
uintl6 tdata; //Destination for storage of the result of A/D conversion
void func(void)
{
R _PG_Clock_Set(); /IThe clock-generation circuit has to be set first.
R_PG_ADC 10 _Set AD2();  //Setup AD2.
}
/IAD-conversion end interrupt notification function
void Ad2IntFunc(void)
{ R PG _ADC 10 GetResult AD2(&data)  //Acquiretheresult of A/D conversion.
}
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4.10.2 R_PG_ADC_10_StartConversionSW_AD<unit number>

Definition bool R_PG_ADC 10 StartConversionSW_AD<unit number> (void)
<unit number>: 0to 4

Description Start A/D conversion (Software trigger)
Conditions for Setting of the A/D converter and specification of the software trigger as the activation
output source
Parameter None
Return value true Triggering conversion succeeded.

false Triggering conversion failed.
File for output R PG _ADC 10 AD<unit number>.c

<unit number>: 0to 4

RPDL function R_ADC 10 Contral
Details » Starts A/D conversion by an A/D converter for which the software trigger is selected as

the activation source.

Example The continuous scan mode has been specified as the AD2 mode in the GUI.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_ADC _10_Set AD2();  //Setup AD2.

[[Start A/D conversion by the software trigger.
R _PG_ADC_10_ StartConversionSW_AD2();

R20UT0150EJ0101 Rev.1.01 Page 100 of 140
Feb 16, 2011 RENESAS



RX610 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

4.10.3 R_PG_ADC_10_StopConversion_AD<unit number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_ADC_10 StopConversion_ AD<unit number> (void)
<unit number>: 0to 4

Stop A/D conversion

None
true Stopping conversion succeeded.
fase Stopping conversion failed.

R PG _ADC 10 AD<unit number>.c
<unit number>: 0to 4

RPDL function R_ADC 10 Control
Details Stops A/D conversion in the continuous scan mode. In the single mode and single-cycle
scan mode, this function need not be called after A/D conversion has ended.
After this function has stopped A/D conversion, continuous scanning is resumed on
input of the A/D-conversion start trigger. To end continuous scanning, stop the A/D
conversion unit by calling R_PG_ADC 10 StopModule AD<unit number>.
Example The software trigger has been specified as the activation source for AD2 in the GUI.
/linclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
uintl6_t data; //Destination for storage of the result of A/D conversion
void funcl(void)
{
R _PG_Clock_Set(); /IThe clock-generation circuit has to be set first.
R _PG_ADC 10 Set AD2(); //Setup AD2.
}
void func2(void)
{
//Stop continuous scanning.
R _PG_ADC 10 StopConversion AD2();
/[Acquire the result of A/D conversion.
R_PG_ADC_10 GetResult AD2(& data)
}
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4.10.4 R _PG_ADC 10 GetResult AD AD<unit number>

Definition bool R_PG_ADC_10 GetResult AD<unit number> (uint16_t * data)
<unit number>: 0to 4

Description Get the result of A/D conversion
Parameter uintl6_t* data Destination for storage of the result of A/D conversion
Return value true Acquisition of the result succeeded.

false Acquisition of the result failed.
File for output R PG _ADC 10 AD<unit number>.c <unit number>: 0to 4
RPDL function R_ADC 10 Read
Details e Theamount of datato be acquired depends on the number of A/D-conversion channels

that are in use. Reserve the area required for storing the result of A/D conversion for the

given number of channels.

»  When aname for the interrupt notification function has not been specified in the GUI, and

A/D conversion is not completed by the time this function is called, this function waits

until the end of A/D conversion before reading the result. If the A/D-conversion start

trigger is not input, processing will not return from this function. If registers of the A/D

converter are modified by the program, this function will be locked.

Example The single-cycle scan mode has been specified for ADO inin the GUI.

Four channels (ANO to AN3) arein use.

AdOIntFunc has been specified as the name of the A/D-conversion end interrupt notification

function in the GUI.

/linclude "R_PG_<PDG project name>.h" to use this function.
#include"R_PG_default.h"

void func(void)

{

R_PG_ADC 10 Set ADO(); //Setup ADO.
}

/IAD-conversion end interrupt notification function

void AdOIntFunc(void)

{
uintl6 t data[4]; //Result of A/D conversionon al channels
uintl6 tdata anO; //Result of A/D conversion on ANO
uintl6 tdata anl; //Result of A/D conversion on AN1
uintl6 tdata an2; //Result of A/D conversion on AN2
uintl6 tdata an3; //Result of A/D conversion on AN3

data_an0 = data[0];
data_anl = data[1];
data_an2 = data[2];
data_an3 = data[3];

R _PG_Clock_Set(); /IThe clock-generation circuit has to be set first.

R PG ADC 10 GetResult AD2(&data)  //Acquire theresults of A/D conversion.
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4.10.5 R_PG_ADC_10_StopModule_AD<unit number>

Definition bool R_PG_ADC 10 StopModule AD<unit number> (void)
<unit number>: 0to 4

Description Shut down an A/D converter
Parameter None
Return value true Shutting down succeeded.

fase Shutting down failed.
File for output R PG _ADC 10 AD<unit number>.c

<unit number>: 0to 4

RPDL function R_ADC_10 Destroy
Details » Stopsan A/D converter and placesit in the module-stop state.
Example

/linclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"

uintl6 t data; //Destination for storage of the result of A/D conversion

void funcl(void)

{
R PG _Clock_Set(); /[The clock-generation circuit has to be set first.
R PG ADC 10 Set AD2(); //Setup AD2.

}

void func2(void)

{

//Stop continuous scanning.
R _PG_ADC_10_StopConversion AD2();

/[Acquire the result of A/D conversion.
R_PG_ADC _10_GetResult_AD2(& data)

//Stop the A/D converter.
R PG _ADC 10 _StopModule AD2();
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4.11 Notes on Notification Functions

411.1 Interrupts and processor mode

The RX CPU has two processor modes; supervisor and user.The driver functions will be executed by the CPU
in user mode.However any notification functions which are called by the interrupt handlersin RPDL will be
executed by the CPU in supervisor mode. This means that the privileged CPU instructions (RTFI, RTE and
WAIT) can be executed by the notification function and any function that is called by the notification function.
The user must:
1. Avoid using the RTFIl and RTE instructions.
Theseinstructions are issued by the API interrupt handlers, so there should be no need for the
user’s code to use these instructions.
2. Usethewait() intrinsic function with caution.
Thisinstruction is used by some API functions as part of power management, so there should be no
need for the user’s code to use this instruction.
More information on the processor modes can be found in §1.4 of the RX Family software manual.

4.11.2 Interrupts and DSP instructions

The accumulator (ACC) register is modified by the following instructions:
* DSP (MACHI, MACLO, MULHI, MULLO, MVTACHI, MVTACLO and RACW).

* Multiply and multiply-and-accumulate (EMUL, EMULU, FMUL, MUL, and RMPA)

The accumulator (ACC) register is not pushed onto the stack by the interrupt handlersin RPDL.
If DSPinstructions are being utilised in the users' code, notification functions which are called by the interrupt
handlersin RPDL should either

1. Avoid using instructions which modify the ACC register.
2.  Takeacopy of the ACC register and restore it before exiting the callback function.
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5. Source File Registration and Building Programs in HEW
Note the following about registering the generated source filesin HEW and building the program.

e The startup programs are not included in the source files generated by PDG. Select "Application" as a project
type when making the HEW project to generate the startup program.

e Theinterrupt handlers and the vector table are included in the sources filesthat PDG registersin HEW. To avoid
the duplication of the interrupt handlers and the vector table in startup programs generated by HEW, PDG
excludes intprg.c and vecttbl.c from the build when registering the source filesin HEW.

e Thesourcefiles "Interrupt_xxx.c"that includes interrupt handlers are overwritten when PDG registers the source
filesin HEW.

e TheRPDL library is produced using the default compiler options. If you specify the compiler options other than
the defaultsin your project, you have to utilize RPDL source under your responsibility.
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6. Example of Creating an Application

This section describes a procedure for creating an application with PDG. The created sample application can
work on the RSK board.

« Blink the LED on RSK with TMR interrupt
« Execute A/D conversion continuously
* Output PWM pulse with TPU

« Communicate between 12C channel 0 and channel 1

The following signs mean operation on PDG or HEW.

( )
PDG : This means the operation on PDG
HEW : This means the operation on HEW
- J
11‘;?\"‘:'31’.%E¥%'
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6.1 Blink the LED on RSK with TMR interrupt

The LED2 on RSK board is connected to P33. In thistutorial, 8-bit Timer and 1/0 port will be set up to blink
this LED asfollows.

The LED2 turns on when the output from P33 is 0, and turns off when the output from P33 is 1.

-Tumnonthe LED @
at compare match A
- Turn off the LED @
LED2 at compare match B
- Clear the counter
at compare match B

TMR counter value
A

Compare match B Counter clear Counter clear

Compare match A

®
0.5 [s]
Duty:50%
€ Duy:50%) )
1[s]
‘ EEEEEEEEEEESEEEEEEEEEEEEESR /\t
P
Vv N\ WV N\
ek Sl
[ R — O - @
LED ON LED OFF LED ON LED OFF
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(1) Makethe PDG project PDG

1. Start the PDG.
2. Select [File]->[New Project] menu.

Wiew Tool Help

Open... Citr [+0000)

1 c¥frenesaz¥. ¥defaultpd?

Exit

Generate - M

Create a new project mLI R A

3. Specify "tutorial" as the project name.

Proiect new

Froject name:

Itutnrial

Cr :

Ic:\renesas\F‘DG2_|:un:ui Fief. . |

— Tupe of CPU
Seres: I R=R00 j
Group: [Fg10 |
Tupe |RoFoEIOBVNFE -
Package: |PLOPOT44KAA

ROM capacity: I 2M byte(z)
RAM capacity: I 128K byte(z)

Ok I Cancel |
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Example of Creating an Application

(2) Initial state PDG

-Immediately after making new project, clock setting window opens and an error icon is displayed.

“* PDGZ - [tutorialpd?]

£ File

D=d B%|(F ¢

Wiem Tool Help

B=1Ed

x

1

P

+ Swst
B Glock Generation Circuit
i EXTAL input frequency: |

- dovsfem [icu] omac o | TRU | TMR | oM [ ol f Rilc | A | \

Syztem clock [ICLE]
Multiplication: [ExTaL =2 ~|

Frequency: |

MHz

I

it
Feady

—

\

[ATRT Y]

Clock setting window

+ Place the mouse pointer on the error icon, then the contents of error is displayed.

4

[ The value must be within the range of 3.000000MHz to 14.000000MHz. |

/

There are 3 types of icons in PDG

€9 Error

The setting is not allowed.

The source filese cannot be generated if there is an error setting.

M Warning
The setting is possible but may be wrong.
Source files can be generated.

@ Information
Additional information for the complex setting.

Only icons on the setting window can display the tooltip.
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(3) Clock setting PDG

1. Itisnecessary to set the EXTAL clock frequency first.

External clock frequency of the RSK board is 12.5 MHz. Set 12.5.
2. PCLK isused in 25MHz.

Select the multiplication "EXTAL x 2" to set the PCLK to 25MHz.

“* PDG2 - [tutorial.pd2 *] =1E3
@ File  Miew Tool Help -
PEH D% B 2
=4y System 1 r
A Clock Generation Gircuit
2 Pin EXTAL input frequenm[ 125 MHZ]Q
System clock [ICLK)
Fultiplication: ExTaL®2 -
Frequency: 25000000 kHz
Peripheral module clock [PCLE] 2
M ultiplication: ExTaL®2 hd
Frequency: 25000000 kHz
External buz clock (BCLE)
M ultiplication: ExTaL®2 hd
Frequency: 25000000 kHz
BCLE. pin output: Mo autput hd
N SYSTEM [ICU ] DMAC M TP TMR | CMT | SCI| RIC | AD
x
L
Ready LM
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(4) 1/O Port setting PDG

The LED1 on RSK is connected to P33 so set P33 to output port.

1. Select “1/O” tab
2. Select “Port 3"
3. Check “Pn3”

4. Select “Output”

“* PDG2 — [tutorial pd? =]

B File Wiew Tool Help E |:|'|
NSE @D @ e
= =y L0 Portz
Ol Fartl Part: |3
Port
2 - Fort 2 P : : : .
& Fort 3 Uzed az an /0 Direction Enable input buffer  Enable input pull-up reziztor - Open-drain output
] Port 4
For Pnll r [t =] r r r
- Port & Bl — I—_l - E -
- Part 7 3
- Port 8 Pha r - -
- Port 3
A Fart A Prid v Output r r ™
- Fort B
Ol Port G Prd 4 I I [
- Fort D
_l Port E P - - B
Pn7 r [rput =] r r r
svSTEM | 1cu | phtac MTMR oMt | sai] ric | am
= 1 \/’
L
Ready MM
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(5) TMR setting-1 PDG

Inthistutorial, TMR (8-bit timer) Unit0 is used in 16 bit mode (two 8-bit timers cascade connection)

1. Sdlect "TMR" tab

2. Select "Unit0"

3. Select "16 bit timer mode"
4. Check "Use this channel"

“* PDG2 - [tutorial.pd? *]

@Eile Wiew Tool Help - 8 x
?
3 ~
p—
4 b zettings
Count source: |Intemal clock [PCLE] ﬂ
I
Count source frequency: 25.000000  pHz
Caounter clearing source: |Di$able counter clear j
bt
< /\ | >
svSTEM | 10U | pwac | o | T€U 9 TMR gfu'lT scl | Ric | am
x l 4
]
Ready MM
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(6) TMR setting-2 PDG

Set the other items as follows.

Urit. |0
Mods: 1651t timer mode <] -Count source : Internal clock(PCLK/8192)
-Counter clearing source : Compare match B
TMRD-1 ] -Interval : 1000 ms
v Uze thiz channel -Duty cycle : 50%
Count zettings
Count source: |Internal clock [PCLE/8132) j
B
Count source fregquency: 0.003052  pHz
Counter clearing source: |I:|:|m|:|are rnatch B j

[v Specify the timer operating period and duty cycle

Tirner operating period: | 1000 |msecﬂ Actual value: 1000.073360msec
Error: 0007336
Diuaty eycle: a0 9 Actual value: 50.000000%
Error: (0. 0000003

Compare match values are
automatically calculated

Compare match A value [TCORA value]: 1525 }

Compare match B value [TCORE walue); 3051

(7) TMR setting-3 PDG

Set the interrupt notification functions.
These functions are called when the interrupt occurs.

Interrupt settings -Check compare match A interrupt
| Use ovefiow interrupt (D¥In) Notification function name is
"TmrOCmAIntFunc"

S
-Check compare match B interrupt

& compare match A interupt [ChlAn)
termupt request destination: |I:F'LI j

ntermupt notification function narme: |Tl'ﬂf|:":l‘ﬂ"1'~| ntFunc
\

& compare match B interrupt [Ch1Bn)

r \
ntemupt request destination: ||:F'LI j
Interupt natification function name: |TmrEIEmBIntFunc
A J
CPU interrupt priarity level [Shared with OWln, CMIAn and CMIBn: @
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(8) Generate sourcefiles PDG

1. To generate sourcefiles, click on the tool bar.

2. Save confirmation dialog box is displayed. Click [OK].

Save changes to tutorial pd2y

Mo Zancel

4. Generated functions are listed in lower pane.
By double clicking the line of function, source file can be opened.

“* PDG2 - [tutorial pd2]

¥ File View Tool Help - ax
0&E - T ?
= %y 8-Bit Timer (TMR} ~
- @ unit 0 —
@ THRD Unit: |0
o THMR1
= unit 1 tode: |1Bbit timer mode j
-l TMRZ
) TMR3 THRO | v
< | ¥
SYSTEMJ ICU | DMAC ‘ W | TPL TMR | CMT | SCIH) RIC | AD
Source file hame | Generated function harme | Functional explanation of functions
c¥renezas¥PDG2 proftutoria¥TMR. boal F_PG_Timer_Start_TMR_U0Gwoid) Set up the TMR and start the count
c¥renezas¥PDG2 proftutoria¥TMR.. boal R_PG_Timer_HaltCount_TMRE_UD¢aid} Halt the TMR count
= c¥renezas¥PDGE2 profétutoriaB¥TMR. bool B_PG Timer_ResumeCount TMR_U0G..  Resume the TMR count
] o || c¥renesas¥PDG2 proftutoria¥TMRA. bool B_PG_Timer GetCounterValue TMB_L..  Acquire the TMR counter value bl
'é o E c¥renesas¥PDG2 _proftutoriaTME.. bool R_PG_Timer_SetCounterValue TMR_.  Set the TMR counter value £
in c¥renesas¥PDGE2 pro#tutoria¥TME. bool B_PG_Timer_GetRequestFlag_TMR_UD..  Acguire and clear the TMR interrup.. &
c¥renezas¥PDG2 proftutoria¥TMR.. bool F_PG_Timer_StopModule_TMR_UOGvoid?  Shut down the TMR unit
c¥renesas¥PDG2 prof#tutoriaTMR. —
it
[T o / |
Feady MM
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Example of Creating an Application

(9) Preparethe HEW project

HEW

Start the HEW and make RX610 workspace.

New Project Workspace

G Library

Workspace Mame:

Project type : Application

Itutorial

FEroject Mame:

Itutorial

Directony:
IC: Wfork S pacehtutarial

LCPU Family:
E e
Tool chair:
IHenesas R Standard LI

Froperties... |

Browse... |

o]

Cancel

Mew Project-2/10-Option Setting

21
Endia Little
Specify global option
Endian :
Round tao : INearest

Precizion of double : isingle precizion

Sign of char : lumigned
Sign of bit field : [unsigred
Bit field ordler | Lower bit

28 [0 [P [ [ e

Width of divergence of function :| 24 bit 'i

[C1Replace fran int with short

[lenum size is made the smallest
[C1Pack struct, uniot and class

[1Uze try, throw and catch of C++
1z dynamic_cast and typeid of C++

1D enormalized number allower az a result

< Back | fext » I Firizh Cancel
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[ |RXE00 Simulator

Target type : IHXEDU _'j
Target CPU: |4 CPUs -

Fimizh | Cancel |

Project is complete

€533 tutorial - High-performance Embedded Workshop - [tutorial.c]

< File Edit Yew Project Build Debug Setup Tools Test wWindow Help = | & x
[owuaial:=els |a ELY ETNEE T
(|
E@ ttorial Line S.| Source
E@ ll.lll:llia' 1 1‘1‘1‘1‘???????????????????????*##******##*******##******#‘T
=23 C source fie Z /* —
s dbsct.c 3 /* FILE rtutorial.c
intpra. o 4 /% DALTE tMon, bug 0Z, 2010
resetpro.c 5 S+ DESCRIPTICH :Main Program
shik. [ /+ CPU TYPE tREG1O
7 i
wveckhl.c =] /% This file i= generated hy Renesas Project Generator
2 Dependencies =l S+ HNOTE: THIS IS Ao TYPICLL EXAMPLE.
----- shikh 10 /T -
StaCkSCt.h 11 l.u"TTTTTTTTTTTTTTTTTTTTTTTTTTT#ﬁ1?1?ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ'
- typedefine. h 12
----- weckh 13
14
15 //#include "typedefine.h”
16 #ifdef  cplusplus
17 J/#include <ioax // Rewove the o
18 /¢ _SINT ios _base::Init::init cnt; /7 Rewowve the o

=
w

#endif -
4 |j 4] | _'I—I
g B a 3]

Hoiotalar (21212 |BE|?

tutorial.c

< | >
1| Pl\BuiId ,-{\ Debug ,]\ Find in Files 1 ,}\ Find in Files 2 ,}" Macra ,}\ Test ,}\ Wersion Conkrol ,u"
JReady [Defaultl deskbop |Re: él
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(10) Make the program on HEW HEW

Make the following program on HEW.

/linclude "R_PG_<PDG project name>.h"
#include "R_PG_tutorial.h"

void main(void)

{
//Set Clock
R_PG_Clock_Set();

//Set port P33
R_PG_I0_PORT_Set P3();

/ISet TMR UnitO and start count
R_PG_Timer_Start. TMR_UQ();

while(1);

/[ Compare match A interrupt notification function
void TmrOCmAIntFunc(void)
{
/[ Turn on the LED
R_PG_IO0_PORT_Write_P33(0);

/I Compare match B interrupt notification function
void TmrOCmBIntFunc(void)
{
/I Turn off the LED
R _PG_IO_PORT_Write_P33(1);

R20UT0150EJ0101 Rev.1.01
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(11) Add PDG generated source file to HEW

1. To add source filesto HEW, click ?;} on the tool bar. PDG

2. Click [OK] on the confirmation dialog box.

PDG2 3]

The eenerated source files will be registered in HEW project. ) ;
! Make sure the destination project of source regiztration has been opened az an active project.
L Make sure that the HewTareetServer has been set up.

If two or more workspaces are opened, cloze the workspaces which does not include tareet project.

Click OF if registration is ready,

Cancel

N 7

3. Thisisalinkage setting of RPDL library.
When using multiple lib files, linkage order can be set in this dialog box.

Library link priority setup

Set the priority in which order libraries are linked.

Priotity high B0 47 Common¥pdy, v200000 exedPD YZOOMP. ENGEIDERAE L OERReL:

Prricrity low < I >
N\
e
N ”’

¥

4, Source fiels are added to HEW
Added wurcefiles are <+ File Edit Wiew Project Build Debug  Set

. =

put in "AddFromPDG" folder. =

HEW

=R oo -

= @ tutorial il
-4 AddFromPDG

Q Interrupt INTC.c

Q Interrupt_TMP.C L

4] R_PG_Glock_Setc

4] R_PG_I0_PORT P3c

[&] R_PG_Timer_TMR_UD.

-4 & zource file

] dbscte

E intpre.c

Q resetpre.c

(2] shrkc w7

. | BN
Fer.. [Ere. [ [ Erest |

Source files are registered via HEW Target Server.

Make sure that the HEW Target Server has been set up before executing
registration.
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(12) Connect to the emulator, build the program and execute HEW

1. Before connecting the emulator, make sure the MDE on RSK board is“L” to set CPU to
little endian.

2. Connect to the emulator

|Default5 ezsion j

efault

Connect button

t
AL

3. Just by clicking [Build] button, program can be built because RPDL library and include
directory are automatically registered in build setting.

|~F+! Build button

4. Download the program

5. Execute the program and see the LED on RSK board.

=l]
R 9

Reset go button
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6.2 Execute A/D conversion continuously

In RX610 RSK board, the potentiometer is connected to ANO analog input. In thistutorial, set up the ADO to
execute A/D conversion continuously. And check the result of A/D conversion real time on HEW.

Potentiometer

(Use the PDG and HEW project made at 6.1, Blink the LED on RSK with TMR interrupt.)

(1) A/D converter setting-1 PDG

Select A/D tab and click ADO on tree view

“* PDG2 - [tutorial.pd2] (=13
B> File  Miew Tool Help -8 %
D YK
- &/0 Conveter ”

Unit:  |AD0

- AD3

Operation settings

1
i}

g P w
Crrnearzine Time

x Source file name | GenerSted=ffAction name | Functional explar

| = || c¥renesas¥PDGE proj¥tutoriaMSYSTEMYR PG.. bool R_PG Clock Setivaid) Set up the clock: "

9w c¥renesas¥PDG2 proj#tutorial¥sYSTEM¥R PG —- c |5

¥ ==

14 =15

& |l € >

& | Y Clock Generstion Circuit f

Feady ML
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(2) A/D converter setting-2 PDG

Make the following setting for ADO.

1. Check "Use this unit"

2. Select " Continuous scan mode”

3. Start trigger is " Software"

4. Use PCLK/4 as conversion clock

5. Leave the default sampling state register value 25.

6. Set A/D conversion end interrupt notification function "AdOIntFunc".

nit;  |AD0

[|7 IJze this unit ]

Operation settings

Operation mode; “Euntinuuus Scan Mode ﬂ]
|nput channels: ARD - Mumber of channels: 1
Convergion start tigger; [| Software trigger ﬂ ]
[rata placement; |LSB ﬂ

Corvergion Time

Corversion clock [SDCLE); [| Internal clock [PCLE.4) ﬂ ]
Converzion clock [ADCLE, | frequency: | E.250000 MHz
Input zampling time: | 4000000 us

[v Specify sampling state register value

Sampling ztate register value: [| 25 ]

[nterrupt sethings

[v Usze &/D conversion end intermupt (000§

|nterrupt request destination: ||:|:u|_| ﬂ
CPU interrupt priority level: ?3:
M otification function name: [ |.-’-'-.u:|EIIntFunu: ]
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(3) Pinusage check PDG

- It is possible to check the usage of pins on the Pin Function Window

1. After setting up the ADO, select SY STEM tab and click Pin.

2. On the Pin function window, you can see that N0.141 pinis used as ANO.

“* PDG2 - [tutorial.pd? *]

B> File  Wiew Tool Help -8 x
DEHE D% |E 2
= 4y Swstem Pin Mo. | Pin Mame | Selected function | Direction | State L
Eregl Generation Circuit 134 PARARGT 448ME
m 135 P45/ARG13/8N5
136 P44ARO12/A8N4
137 P43ARGTTABNG
138 PA2ARG0AANZ
139 P41/RQSAAMT
140 WHEFL
(141 F40/RE8AAND AND Input ]
142 YREFH
143 ANVCC 5
144 POSARGT 3/ TMO3I/RxD4/TCK w
£ >
,/\ % Pin function AF‘en'pheral pin uzage f
SYSTEM EU DRAC _J TRU | TMR | CWMT | SCI1| RIC | AD
{urce file name | Generated function name | Functional exp
o | = || c¥renesas¥PDG2_proftutoriaBSYSTEM¥R_PG.. bool R_PG_Clock_Setfaid) Set up the cloc o
2 | e¥renesas¥PDGE proj¥tutoria¥SYSTEMER PG — o|E|
HHE SR
é % Clock Generaion Circuit f
Feady HLIM

- State of pin usage for each peripheral module is displayed in the Peripheral Pin Usage Window

Select Peripheral pin usage sheet and click ADO to check the usage of ANO pins.

“* PDGZ - [tutorial. pd? *]

@Eile View Tool Help

e B% B 7

=l ¥a System TPUS #| PinName | Pin function
Sl Generation Circuit | TPUS
TRLAD
TRUI1 AN2
AD0A AN3
a3
Ao 1
Am
anz
F1nk]
Intermupts &
< | * < ¥
| | | P\Pin function ,}\Pen’pheral piti uzage I."r
grsrem Jicu ] omac ] vof 1eu | e | ewr sci] ric] o)
* Source file name | Generated function name | Functional explan
o | = || c¥renesas¥POG2 prof#tutoria¥SYSTEM¥R_PG.. bool R_PG_Clock_Setfvoid) Set up the clocks )
E W c¥reresas¥PDG2 proftutorial¥SYSTEMER PG, — o % _uc"a
5 le 3 |7|°
é Y Clock Generation Circuit ,"
Feady HUM
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(49) Makethe program on HEW HEW

Make the following program on HEW.

1. Modify the main function as follows.

//Include "R_PG_<PDG project name>.h"
#include "R_PG tutorial.h"

void main(void)

{
/ISet Clock

R_PG_Clock_Set();

//Set ADC
R_PG_ADC_10_Set_ADO();

//Set port P33
R_PG_IO_PORT_Set P3();

/ISet TMR Unit0 and start count
R_PG_Timer_Start TMR_UOQ();

/[Start A/D conversion
R_PG_ADC_10_StartConversionSW_ADO();

while(1);

2. Add the following function.

/I Variable to store the result
uintl6_t result;

// ADO conversion end interrupt notification function

void AdOIntFunc(void)

{
I/l Get the result of conversion
R_PG_ADC 10 GetResult ADO(&result);

R20UT0150EJ0101 Rev.1.01
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(5) Generate and add the source filesto HEW PDG

Generate the source fielsand add it to HEW ( Refer to 6.1 (8)(11))

(6) Build and execute the program on HEW HEW

1. Build and download the program
2. Open the Watch window and add the variable "result" to the Watch window
Set it to the real time update.

R o0/ X & &

@m{ | Value | Address Type
Q!)cesult H'ODfe { 00001012 }  {uintl6 t)

Watchl f Watchz } ‘Watch3 i watchd [

3. Eexecute the program
4. Screw the potentiometer to change the analog input voltage during execution.

Potentiometer

@@

5. The value of “result” on Watch window changes

Name /l‘.falue \
R result \ H'EE'EEI/
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6.3 Output PWM pulse with TPU

Inthistutorial, set up the 16 bit timer pulse unit (TPU) channel 0 to output a pulse to TIOCAO pin.
TIOCAO is No.29 of J1 connector on RSK board. Connect oscilloscopeto TIOCAOQ pin.

J1

27029 )31 {33 |35

2
1
A

P30/TIOCAO

(Use the PDG and HEW project made until section 6.2.)

(1) TPU setting-1 PDG

Select TPU tab and click TPUO on tree view

“* PDG2 - [tutorialpd? =] |Z”E|g|
-8 x

@ File  Yiew Tool Help
DS H 2% B ?
P
= A
Unit; 0
Channel TPUD l Channel TR ] Channel T2 | Channel TPU3 | Channel TPU4 | Channel TPUS
[ Use this channel
Timer synchronous operation
B
Operation mode
4 TPUg =]
 TFLAO
- TPU11
b
1 | '/{_\ *
SYSTEMJ 1L DMACJ@ TRL TME CMT | 8CI| RIC | AD
* = Source file name S | Generated function name | Functions - . #
= | A
1 nanm; — 2lz|2|5
i I Clock Generation Circuit f
Feady MM
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(2) TPU setting-2 PDG

Make the following setting for TPUO.

1. Check [Use this channel]

2. Select PWM mode 1

3. Select [Compare match A] as a counter clearing source.
4. Select [PCLK/64] as a count source.

5. Set the period to 2 msec

Unit: a

Channel TPLIO l Channel TPLUA I Channel TF'U2] Channel TPU3 | Channel TPU4 | Channel TPUS

[|7 LIze this channel ]

Timer spnchronous operation

™ Include this channel to synchmonous operation Q

Operation mode

Mode selection: [ |F"W'M mode 1 ﬂ ]

Dezcnption;
Prdhd output iz generated fram the TIOCAR and TIOCCH ping by paiting TGRA with TGRE and TGRC with TGRD. Output of

TIOCAR iz controlled by TGRA and TGRE, TIOCCh i contralled by TGRC and TGRD.

Explanation of each mode

Count zettings

Counter clearing source: [| Comnpare match of TGRA j ]
Count source; [| Intemal clack (PCLE/G4] | ] \Risngedge |
[
Count zource frequency: | 0.390825 mMHz
Timer operating period: ﬂ 2 |msec j] Actual period: 1.999360mseac
Errar: -0.032000%

Cycle reqgister walue: | 7an
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(3) TPU setting-3 PDG

Set the output control as follows.

1. Select low output at TGRA compare match

2. Set the TGRB register value (Compare match B value) to 600.
3. Select high output at TGRB compare match

4. Disable the output control of TGRC and TGRD.

General reqister settings

TGRA

Function: |Dutput compare register j

Reqister initial value: | 780

Operations: [l Initial output of TIOCAR pin is low; low output at compare match j]
TGRE

Function: |E|utput compare register ﬂ

Reqister initial \-'alue:“ B00 ]

Dperationz: [lHigh output from TIOCAR pin at compare match ﬂ]
TGRC

Function; |I:Iutput compare register j

Reqister initial walue: | 0

Operations: [lTII:II:En pin output dizabled j]
TGRD

Function: |Dutput compare register j

Regizter initial value: | 0

Operations: [lTIDEEn pin output disabled ﬂ]

(4) Check the waveform PDG

The pulse waveform is displayed

“* PDG2 - [tutorial.pd2 =]

LEE B B 7

B File  View Tool Help - g x

=@ unit0
o TPUD Compare Match
A TPUA
A TPU2
A TPUZ
A TPU4
o TRUS DG

=1 unit 1
a4 e oot
- TPUE - -

- TPUZ

2 TRUIT TIOGCD

=
B
1]
B

=l <y 16-Bit Timer Pulze Dutput waveformm: 2

- TRUID -

! Period

< | Q)53
SYSTEM ﬁ] DMAC | 10 TPU [TMR ﬂjﬂjﬁjﬂj

*|| = | Source file name | Generated function name = ©
= P | > olE 5

u 2l=|9 2

g|¢ =1TE

i 2 Y, Clock Generation Circuit /

Ready MUM
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(5) Check the pin usage PDG

Check the status of TIOCAO pin on the Pin Function Window and the Peripheral Pin Usage Window.

Pin Function Window

Fir Ma. | Fir M ame: | Selected function | Direction | State | *~
24 Mkl
2h PIARGAPOIZTIOCATICIATIOCAT[OC] =
26 F33/ARG3/PONTTIOCCONC)TIOCDOSTCLEE P33 Output
27 P32/ARG2/POTOTIOCCOICKTIOCCOOC)ATCLKA,
TIOCADDC) [Output |
P26/PO6/TIOCAS(C)/TIOCASOC) TMO1/TxD 1 TIOCAO output is No.29 pin

32 F25/POS/TIOCA4IC)ATIOCAAOC)TMEN /R =D
33 P24/POATIOCAHICKTIOCEA/TMRN

7 P23APNAATINTERRICLTIOCDS b

Fin function & Pehipheral pin uzane
Peripheral Pin Usage Window
TRUD-5 #|_Pin Mame | Pirifunction | Assignment | PinMo. | Direction | State
-11 TIOCA
rpuo 2,

o ~ TI0CCO)C)
e
TPUJ4
TPUA
TPUR
TODIIT !
< El | 3

[ 4] ] hPinmncﬁunW
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(6) Output the pin list PDG

To output the contents of pin windows to CVSfile select [Tool] -> [Generate pin lists] menu or click
on thetool bar.
Output directory is"PDG project folder¥PIN".

PinFunctionWindow

Fir Mo, | Fin Mame | Selected function | Direction | State s
24 MMl
25 F34/RQ4POTZTIOCANICKTIOCATIOC)] =
26 F33/ARQIPOTTTIOCCONCKTIOCD O/ TCLEE P33 Output
27 Pa2/ARGZPOI0TIOCCOICTIOCCOO ) TCLEA,
28 F31ARGT/POATIOCAQICITIOCED
P30/IRO0/POETIOCADIC)ATIOCADOC) TIOCADIOC) Output [ |
30 P27 /PO TIOCARIC)TIOCESSCET
K1l F26/POB/TIOCARICITIOCARDC) TMO1 /TR0
32 F2R/POR/TIOCA4ICITIOCAOC TMCN /RxD
33 F24/PO4/TIOCA4ICITIOCEA/ TMEIN
S POTINCCANCLTIOCD S .’
% Pin function A Peripheral pin ugage f
PinFUnction.csv
Fin Mo Pin Marme selected funct Direction
1 PO4STRCG 2/ TMCI3 TxD4/TOI
27 P32/IRQ2 /PO O TIOCC OIS A TIOCCOLD
28 P31/ IRO AP0/ TIOCAXIC/ TIOCBD
28 P30/ IRQOSPOS/ TIOCADIC A/ TIOCADIOC TIOCADIOCY  Output
30 P27 SPOT/TIOCASICH TIOSES /ASCKI
PeripheralPinUsageWindow
TPUO-AE #|_Pin Narne | Fit1 function | Azzighment | Fitt M. | Diirection | State
TPUE-11 TIOCAOIC)
TFUD TIOCAQOC] | Compare mate... |P30ARG0/PDSTI., |23 Output [ ]
TP TIOCED
TPUZ — TIQCCONC)
TIOCCoaC)
TPU3
e TI0CD0O
TRUS
TPUE
TOIT \:
< | L& < | >
| | | [\ Pin function ,}\ Petipheral pin usage /{

¥

Peripheral Pin Mame Pin function Assionment Pin M Direction
Clock BCLK

TRUG—11 [ TCLEH
TRLD TIOCADIC
TRLO TIOCAOS) Compare match signal output  P3O/IRGOAPOS, 25 Output

TRLO TIOCED
TRLIN TIOCCOET

PeripheralPinUsage.csv
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(7) Makethe program on HEW HEW

Make the following program on HEW.

//Include "R_PG_<PDG project name>.h"
#include "R_PG _tutorial.h"

void main(void)

{
//Set Clock

R_PG_Clock_Set();

//Set ADC
R_PG_ADC_10_Set ADO();

//Set port P33
R_PG_IO_PORT_Set P3();

//Set TMR UnitO and start count
R_PG_Timer_Start TMR_UOQ();

//Start A/D conversion
R_PG_ADC _10_ StartConversionSW_ADO ();

/[Set up TPUO and start the count
R_PG_Timer_Start TPU_UO_CO0();

while(1);

(8) Generate and add the source filesto HEW PDG

Generate the source fielsand add it to HEW ( Refer to 6.1 (8)(11))

(9) Build and execute the program on HEW HEW

1. Build, download and execute the program.
2. Check the output pulse of TIOCAO by oscilloscope.

R20UT0150EJ0101 Rev.1.01
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6.4 Communicate between I12C channel 0 and channel 1

RX610 has two 12C channels RIICO and RIIC1. In thistutorial, set up these channelsto transfer data from
RIICO (master) to RIIC1 (slave).

Connect SCLO-SCL 1, SDA0-SDA1 on the RSK board. RIICpins are J2/No.2, 4, 6, and 7 on the RSK board.

8<7 SDA1
J2 scL1 (e
SDAO (|4
scLo (2 g
A

(Use the PDG and HEW project made until section 6.3.)

(1) RIIC setting PDG

Select RIIC tab.

“* PDG2 - [tutorialpd2] =13

@Eile View Tool Help - 8 x
DEHE mD @ 2
=4y PG Bus Intetface @ A
1) RICT Charnel:  |RICO
I Use this channel B
Transfer Format
Functions
Bit R ate
¥
| | D) | >
SYSTEM | 1L DMAC | 1D | TPL | TMR | CMWT ‘SCI RIIG NE
A 7
*I = Source file name " Generated function name e m
= ol r¥renrrAs¥P 0GR nrni#totoria TP ER PG Tim  hoal B PG Timer Start TR GOGSnid? | o~ T
Ele2(E ]| Z[3(8
" [ 1ol tPun A unit0 /
Feady MUM
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(2) RIICO (master) setting PDG

Set RIICO as follows.

1. Select RIICO on the tree view

N
RIC)
- mEct

2. Check [Use this channel]

3. Select [12C format standard mode]

4. Select [Master] for device attribute

5. Set bit rate to 10 kbps

6. Therisetime and fall time of SCLN depend on the HW system. For RSK board, set 420 ns and 300
ns.

Chanret  |RICO

[l? Ilze thiz channel ]

Transfer Format

Mode: [ |I2l: format Standard-mode ﬂ ]
Functions
Device Attribute: [ |Master j ]
Bit Rate
Bit Rate: [| 10 Kbps ] ActualValus:  9.944712kbps
Errar: 0556281 %

[ Setbit rate marnually

Internal Reference Clock (IC £ ). |Intemal clock [PCLK/64]  w | Frequency: | 0.390625 MHz
SCLn nzing tirme: [l 420 nzec e ]
(Bl (el [l 300 nsec @ ]
Low-level cycle of SCLA clock: | 19— Period | 51200.000000 nsec
Highlewel cycle of SCLA clock: | 18— Peiiod | 48640.000000 pgec
SCLn duty cycle [High-level): | 43717349 =
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7. Select [Notify the reception completion of all data by function call] as the master reception
method. Specify “IICOMasterReFunc” as a notification function name.

8. Select [Notify the transmission completion of all data by function call] as the master transmission
method. Specify “IICOMasterTrFunc” as anotification function name.

Tranzmizzion And Beception kMethod

(Master reception method: )
|N0tif_l,l the reception completion of all data by function call j @
S Motification function name: |[IC0M azsterR eFunc )
(Master riansmission method: )
|Noti[_l,l the tranzmizzion completion of all data by function cal ﬂ 9

Motification function name: | ICOMasterT iFunc

- J

CPU interrupt priority level: ?3:
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(3) RIIC1 (Slave) setting PDG

Set RIIC1 as follows.

1. Select RIIC1 on thetree view

= =y [2C Bus Interface (RIC)
NP
a(e)

2. Check [Use this channel]

3. Select [12C format standard mode]

4. Select [Slave] for device attribute

5. Set bit rate is same asRIICO

6. SCLn risetimeand fall time are same as RIICO.

Charnet  |RIICT

[ v Llze thiz channel ]

Tranzfer Format

P ode: [|I2E farmat Standard-mode j ]

Functions

Device Attribute: [ |S|ave j ]

Bit Rate

Bit Rate: [| 10 kbps] ActualVale:  9.944312kbps €@
Errar: 0.556881%

[ Set bit rate manually

Internal Reference Clock [IICF): |Intemal clock [PCLE/64) ﬂ Frequency: | 0.390625 MHz
SCLn rizing tirme: [l 420 nzec 9 ]
SCLn falling tirme: [l 300 rzec Q ]
Low-level cycle of SCLn clock: | 19— Period: | 51200.000000 nsec
Highlevel cycle of SCLA clock: | 18— Period: | 48640000000 peac
SCLn duty cycle [High-level): | 43717349 %
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7. Set the slave address to O (7 bit)

8. Select [Notify the transmission completion of all data, slave read request, or a stop condition
detection by function call] as the slave monitor method. Specify “11C1SlaveFunc” asa
notification function name.

Slave Address Settings

L]

[ [v Set Slave Address

.

[ Addiess format: |7hit « Address: g ] Binary &ddress Value: | 0000011 |

[ Set Slave Addiess 1

i

i

li
[ Set Slave Address 2
li

[ Enable Device General Call &ddress (0000 0000] D etection

[ Enable Host Address (00071 000x] Detection

Transmizsion And Reception Method

[

Slave monitor method:

|N|:|tif_lrI the tranzmizsion completion of all data, slave read request, or a stop condition detection by function call j] @

Slave transmission method:
|Transfer the data by function cal ﬂ 6

[ Matification function name: |1C1SlaveFunc ]

CPU interupt priarity lesel: ?3:
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(49) Makethe program on HEW HEW

Make the following program on HEW.

/linclude "R_PG_<PDG project name>.h"
#include "R_PG_tutorial.h"

uint8_t tr[]="renesas";
uint8_t re[]="---------- "

void main(void)

{
//Set Clock
R_PG_Clock_Set();
//Set RIICO ans RIIC1
R_PG_I2C_Set_CO0();
R_PG_I2C_Set_C1();
//RIICO Slave Monitor (Wait receiving)
R_PG_I2C_SlaveMonitor_C1(
re, //Storage area of data
8 //INumber of data to be receive
);
/IRIICO Master Send
R_PG_I2C_MasterSend_CO(
6, //Slave address
tr, //Start address of the data to be sent
8 /INumber of the data to be sent
);
while(1);
}

uintl6_ttr_count;
uintl6 tre_count;

/IMaster transmission notification function
void [ICOMasterTrFunc(void)
{

}

R_PG_I2C_GetSentDataCount_CO(&tr_count);

/IMaster reception notification function
void [ICOMasterReFunc(void)

{

}

/ISlave monitor notification function
void lIC1SlaveFunc (void)

{
}

R_PG_I2C_GetReceivedDataCount_C1(& re_count);
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(5) Generate and add the source filesto HEW PDG

Generate the source fiels and add it to HEW ( Refer to 6.1 (8)(11))

(6) Build and execute the program on HEW HEW

1. Build, download and execute the program.
2. Check the value of reception data“re”’ on watch window.
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