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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you
or third parties arising from the use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of
third parties by or arising from the use of Renesas Electronics products or technical information described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard™ and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard™: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots etc.

“High Quality™: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas
Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

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 ditficult, please evaluate the safety of the final products or systems 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.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose
manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You should not use
Renesas Electronics products or technology described in this document for any purpose relating to military applications or use
by the military, including but not limited to the development of weapons of mass destruction. When exporting the Renesas
Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notity such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

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.

(2012.4)




RX63N/RX631 Group Peripheral Driver Generator Reference Manual Introduction

Introduction

This manual was written to explain how to make the peripheral 1/0 drivers on the Peripheral Driver Generator
for RX63N/RX631. For the basic information about the Peripheral Driver Generator, refer to the Peripheral
Driver Generator user’s manual.
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1.

11

Overview

Supported peripheral modules

The Peripheral Driver Generator supports the following products of RX63N/RX631 group, peripheral modules

and endian.

(1) Products

The microcomputer model which has been planned and developed is included, so please confirm the status on

our Web site in case of selection of a device.

RX63N Group

R5F563NECDLC R5F563NYHDFC R5F563NECDFB R5F563NECDLJ
R5F563NEDDLC R5F563NYDDFC R5F563NEDDFB R5F563NEDDLJ
R5F563NDCDLC R5F563NYGDFC R5F563NJHDFB R5F563NECDFP
R5F563NDDDLC R5F563NYCDFC R5F563NJDDFB R5F563NEDDFP
R5F563NBCDLC R5F563NWHDFC R5F563NJGDFB R5F563NJHDFP
R5F563NBDDLC R5F563NWDDFC R5F563NJCDFB R5F563NJDDFP
R5F563NACDLC R5F563NWGDFC R5F563NGHDFB R5F563NJGDFP
R5F563NADDLC R5F563NWCDFC R5F563NGDDFB R5F563NJCDFP
R5F563NFHDFC R5F563NBCDBG R5F563NGGDFB R5F563NGHDFP
R5F563NFDDFC R5F563NBDDBG R5F563NGCDFB R5F563NGDDFP
R5F563NFGDFC R5F563NBCDFC R5F563NDCDFB R5F563NGGDFP
R5F563NFCDFC R5F563NBDDFC R5F563NDDDFB R5F563NGCDFP
R5F563NKHDFC R5F563NACDBG R5F563NYHDFB R5F563NDCDLJ
R5F563NKDDFC R5F563NADDBG R5F563NYDDFB R5F563NDDDLJ
R5F563NKGDFC R5F563NACDFC R5F563NYGDFB R5F563NDCDFP
R5F563NKCDFC R5F563NADDFC R5F563NYCDFB R5F563NDDDFP
R5F563NECDBG R5F563NECDLK R5F563NWHDFB R5F563NYHDFP
R5F563NEDDBG R5F563NEDDLK R5F563NWDDFB R5F563NYDDFP
R5F563NECDFC R5F563NDCDLK R5F563NWGDFB R5F563NYGDFP
R5F563NEDDFC R5F563NDDDLK R5F563NWCDFB R5F563NYCDFP
R5F563NJHDFC R5F563NBCDLK R5F563NBCDFB R5F563NWHDFP
R5F563NJDDFC R5F563NBDDLK R5F563NBDDFB R5F563NWDDFP
R5F563NJGDFC R5F563NACDLK R5F563NACDFB R5F563NWGDFP
R5F563NJCDFC R5F563NADDLK R5F563NADDFB R5F563NWCDFP
R5F563NGHDFC R5F563NFHDFB R5F563NFHDFP R5F563NBCDLJ
R5F563NGDDFC R5F563NFDDFB R5F563NFDDFP R5F563NBDDLJ
R5F563NGGDFC R5F563NFGDFB R5F563NFGDFP R5F563NBCDFP
R5F563NGCDFC R5F563NFCDFB R5F563NFCDFP R5F563NBDDFP
R5F563NDCDBG R5F563NKHDFB R5F563NKHDFP R5F563NACDLJ
R5F563NDDDBG R5F563NKDDFB R5F563NKDDFP R5F563NADDLJ
R5F563NDCDFC R5F563NKGDFB R5F563NKGDFP R5F563NACDFP
R5F563NDDDFC R5F563NKCDFB R5F563NKCDFP R5F563NADDFP
RX631 Group

R5F5631ECDLC R5F5631ACDBG R5F5631YHDFB R5F5631WGDFP
R5F5631EDDLC R5F5631ADDBG R5F5631YDDFB R5F5631WCDFP
R5F5631DCDLC R5F5631ACDFC R5F5631YGDFB R5F5631BCDLJ
R5F5631DDDLC R5F5631ADDFC R5F5631YCDFB R5F5631BDDLJ
R5F5631BCDLC R5F56318CDBG R5F5631WHDFB R5F5631BCDFP
R5F5631BDDLC R5F56318DDBG R5F5631WDDFB R5F5631BDDFP
R5F5631ACDLC R5F56318CDFC R5F5631WGDFB R5F5631ACDLJ
R5F5631ADDLC R5F56318DDFC R5F5631WCDFB R5F5631ADDLJ
R5F56318CDLC R5F56317CDBG R5F5631BCDFB R5F5631ACDFP
R5F56318DDLC R5F56317DDBG R5F5631BDDFB R5F5631ADDFP
R5F56317CDLC R5F56317CDFC R5F5631ACDFB R5F56318CDLJ
R5F56317DDLC R5F56317DDFC R5F5631ADDFB R5F56318DDLJ
R5F56316CDLC R5F56316CDBG R5F56318CDFB R5F56318CDFP
R5F56316DDLC R5F56316DDBG R5F56318DDFB R5F56318DDFP
R5F5631FHDFC R5F56316CDFC R5F56316CDFB R5F56317CDLJ
R5F5631FDDFC R5F56316DDFC R5F56316DDFB R5F56317DDLJ
R5F5631FGDFC R5F5631ECDLK R5F56317CDFB R5F56317CDFP
R5F5631FCDFC R5F5631EDDLK R5F56317DDFB R5F56317DDFP
R5F5631KHDFC R5F5631DCDLK R5F5631FHDFP R5F56316CDLJ
R5F5631KDDFC R5F5631DDDLK R5F5631FDDFP R5F56316DDLJ
R5F5631KGDFC R5F5631BCDLK R5F5631FGDFP R5F56316CDFP
R5F5631KCDFC R5F5631BDDLK R5F5631FCDFP R5F56316DDFP
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R5F5631ECDBG R5F5631ACDLK R5F5631KHDFP R5F5631PCDEM
R5F5631EDDBG R5F5631ADDLK R5F5631KDDFP R5F5631PDDFM
R5F5631ECDFC R5F56318CDLK R5F5631KGDFP R5F5631NCDEM
R5F5631EDDFC R5F56318DDLK R5F5631KCDFP R5F5631NDDFM
R5F5631JHDFC R5F56317CDLK R5F5631ECDLJ R5F5631MCDEM
R5F5631JDDFC R5F56317DDLK R5F5631EDDLJ R5F5631MDDEM
R5F5631JGDFC R5F56316CDLK R5F5631ECDFP R5F5631PCDFL
R5F5631JCDFC R5F56316DDLK R5F5631EDDFP R5F5631PDDFL
R5F5631GHDFC R5F5631FHDFB R5F5631JHDFP R5F5631NCDFL
R5F5631GDDFC R5F5631FDDFB R5F5631JDDFP R5F5631NDDFL
R5F5631GGDFC R5F5631FGDFB R5F5631JGDFP R5F5631MCDFL
R5F5631GCDFC R5F5631FCDFB R5F5631JCDFP R5F5631MDDFL
R5F5631DCDBG R5F5631KHDFB R5F5631GHDFP R5F56318SDLC
R5F5631DDDBG R5F5631KDDFB R5F5631GDDFP R5F56317SDLC
R5F5631DCDFC R5F5631KGDFB R5F5631GGDFP R5F56316SDLC
R5F5631DDDFC R5F5631KCDFB R5F5631GCDFP R5F56318SDBG
R5F5631YHDFC R5F5631ECDFB R5F5631GCDFP R5F56317SDBG
R5F5631YDDFC R5F5631EDDFB R5F5631GCDFP R5F56316SDBG
R5F5631YGDFC R5F5631JHDFB R5F5631DDDLJ R5F56318SDFC
R5F5631YCDFC R5F5631JDDFB R5F5631DCDFP R5F56317SDFC
R5F5631WHDFC R5F5631JGDFB R5F5631DDDFP R5F56316SDFC
R5F5631WDDFC R5F5631JCDFB R5F5631YHDFP R5F56318SDLK
R5F5631WGDFC R5F5631GHDFB R5F5631YDDFP R5F56317SDLK
R5F5631WCDFC R5F5631GDDFB R5F5631YGDFP R5F56316SDLK
R5F5631BCDBG R5F5631GGDFB R5F5631YCDFP R5F56318SDFB
R5F5631BDDBG R5F5631GCDFB R5F5631WHDFP R5F56317SDFB
R5F5631BCDFC R5F5631DCDFB R5F5631WDDFP R5F56316SDFB
R5F5631BDDFC R5F5631DDDFB

(2) Peripheral Modules

Voltage Detection Circuit (LVDA)

Programmable Pulse Generator (PPG)

Clock Generation Circuit

8-Bit Timer (TMR)

Frequency Measurement Circuit (MCK)

Compare Match Timer (CMT)

Low Power Consumption

Realtime Clock (RTCa)

Register Write Protection Function

Watchdog Timer (WDTA)

Exceptions, Interrupt Controller (ICUb)

Independent Watchdog Timer (IWDTa)

Buses

Serial Communications Interface (SClc,SCld)

DMA Controller (DMACA)

12C Bus Interface (RIIC)

EXDMA Controller (EXDMACa)

Serial Peripheral Interface (RSPI)

Data Transfer Controller (DTCa)

IEBus™ Controller (IEB)

1/0 Ports

CRC Calculator (CRC)

Multifunction Pin Controller (MPC)

12-Bit A/D Converter (S12ADa)

Multi-Function Timer Pulse Unit 2 (MTU2a)

10-Bit A/D Converter (ADb)

Port Output Enable 2 (POE2a)

D/A Converter (DAa)

16-Bit Timer Pulse Unit (TPUa)

Temperature Sensor

(3) Endian
Little and Big

R20UT2186EJ0102 Rev.1.02
May 16, 2014
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1.2  Tool requirements
The following tools are required for this version of RX63N/RX631 group Peripheral Driver Generator.
- RX Family C/C++ Compiler Package V.1.02 Release 00

- RX63N/RX631 Group Renesas Peripheral Driver Library V.1.20
(Bundled in Peripheral Driver Generator)
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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 nane:

|default

Diirectony:

|c:: \renesas\PDG2_proj

Browse...

Device selection

Series: [Fixe00 -l
Giroup: | B3N ~|
Part Mo |REFEEINACDFF =]
Package: |PLOPO0OKE -2

B
128K g

x|

Fig 2.1 New project dialog box

ROM capacity:

RaM capacity:

Cancel |

For RX63N/RX631 group, select [RX600] as a series and select [RX63N] or [RX631] 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.

B PDG2 - [default.pd2] o[- | ]
File View Tool Hel - (& =
P File View Tool Help
W=y =] % B ?
=I-- 43 System -
B Clock Generation Circuit Internal clock . - - - L
Bl Pin(Mulifunction pin contralier) nternal clock source: Main clock oscillator J =
2 Option setting Oscillatar settings
.l Register Write Protection Function
Main clock oscillator settings
-
Main clock ozcillation source: |F|esonat0r j
Main clock [EXTAL input] frequency: MHz @
Main clock oscilation stop detection: |Disable ﬂ
4 m [3
€29 SYSTEM
|
Ready

Fig 2.2 Error display of new project

Set the frequency of the clock to be used here.

Each value (e.g. frequency) entered in the window will be rounded to its nearest valid value
after division or multiplication. The final value is displayed as “Actual value” on the GUI.

R20UT2186EJ0102 Rev.1.02
May 16, 2014
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3. Setting Up the Peripheral Modules

3.1 Main Window

Figure 3.1 shows the main window for setting up peripheral modules.

=@ System -
B Clock Generation Circuit
B Pin{Multifunction pin controller)
B Option setting
) Register Write Protection Function

Main clock ozcillatar zettings
( Resource pane ) -

Main clock oscillation source: |Hesunatur -

ain clock [EXTAL input] frequency: 12 jHz

Intemnal clock source: Main clock oscilator 2

Oszcillstor settings

tain clock oscillation stop detection: |D|sabla j
PLL circuit settings
X
" systEm [LvDA| MCK] LPC [ ICUD | Buses | DMACA| DTCa ] 110 . . . . . . . —qTa | sCI | RIC | RsPI| IEB] CRC | 5124Da | ADb | DAa| T8
Peripheral-module selection tabs

Figure 3.1 Display in the Main Window (Example)

Table 3.1 shows the correspondence between the peripheral-module selection tabs, items in the resource pane,
and peripheral modules to be set up.

Table 3.1  Peripheral-Module Selection Tabs, Items in the Resource Pane, and Peripheral Modules

Tab Resource pane Corresponding Peripheral Module or Function
SYSTEM Clock Generation Circuit Clock Generation Circuit
Pin(Multifunction pin controller) Pinfunctions (Multifunction Pin Controller (MPC))
Option setting Endian setting
Register Write Protection Function | Register Write Protection Function
LVDA Voltage monitoring O to 2 Voltage monitoring 0 to 2
MCK Frequency Measurement Circuit Frequency Measurement Circuit (MCK)
(MCK)
LPC Low Power Consumption Low Power Consumption
ICUb Interrupts Interrupt Control Unit (ICUb)

(Fastinterrupt, Software Interrupt, External Interrupt (NMI,
IRQO to IRQ15) )

Exceptions Exceptions
Buses CS0to CS7, SDCS CS area (CSO0 to CS7), SDRAM area
Common settings Bus Priority and Bus Error Monitoring
DMACA DMACO to DMAC3 DMA Controller (DMACA) Channel 0 to 3
EXDMACa | EXDMACO, EXDMAC1 EXDMA Controller (EXDMACa) Channel 0, 1
DTCa Data transfer controller (DTCa) Data Transfer Controller (DTCa)
I/0 Port 0 to G and J I/0O Port0to G and J
MTU2a MTUO to MTU5 Multi-Function Timer Pulse Unit 2 (MTU2a) Channlel 0 to 5
POE2a Port Output Enable 2 (POE2a) Port Output Enable 2 (POE2a)
TPUa Unit0 (TPUO to TPU5) 16-Bit Timer Pulse Unit (TPUa) Unit 0 (Channlel 0 to 5)
Unitl (TPU6 to TPU11) 16-Bit Timer Pulse Unit (TPUa) Unit 1 (Channlel 6 to 11)
PPG UnitO (Group 0 to 3) Programmable Pulse Generator (PPG) Unit 0 (Group 0 to 3)
Unitl (Group 4 to 7) Programmable Pulse Generator (PPG) Unit 1 (Group 4 to 7)
R20UT2186EJ0102 Rev.1.02 REN ESAS Page 17 of 434
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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)
RTCa Realtime Clock (RTCa) Realtime Clock (RTCa)
WDTA Watchdog Timer (WDTA) Watchdog Timer (WDTA)
IWDTa Independent Watchdog Timer Independent Watchdog Timer (IWDTa)
(IWDTa)
SCI SCIOto 12 Serial Communications Interface SClc(SCI0 to 11) and
SCId(SCI12)
RIIC RIICO to 3 I°C Bus Interface (RIIC) Channel 0 to 3
RSPI RSPIO to 2 Serial Peripheral Interface (RSPI) Channel 0 to 2
IEB IEBO IEBus™ Controller (IEB)
CRC CRC Calculator (CRC) CRC Calculator (CRC)
S12ADa S12ADO0O 12-Bit A/D Converter (S12ADa)
ADb ADO 10-Bit A/D Converter (ADb)
DAa DAO and DA1 D/A Converter (DAa) Channel 0 and 1
TS Temperature Sensor Temperature Sensor

For how to set up the peripheral modules, refer to the user’s manual. For details on the setting of pin functions,

refer to section 3.2, Pin Functions.

R20UT2186EJ0102 Rev.1.02
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3.2 Pin Functions (Multifunction Pin Controller)

The multifunction pin controller (MPC) in RX63N/RX631-group MCUs selects the functions to be
assigned to individual pins. The Peripheral Driver Generator provides a pin-function pane through which
settings for the MPC can be made.

Select the [SYSTEM] tab from the peripheral-module selection tabs and click on [Pin (Multi function pin
controller)] in the resource pane to open the pin-function pane.

=1~ & System PinMo. | Pin name | Selected function | Direction | State | =
Clogle Genemtion Ciroyi
3 Pin{Mutifunction pin controller) 1 VREFH VREFH Input
IR 2 EMLE EMLE Irput
') Reqister Wiite Protection Function 3 YREFL WREFL Input
4 FJ3MTIOCIC/CTSER/RTSEH/CTSOR/RTSOR/SSEH/SS0 Mot assigned
5 WCL WCL Irput
5 WBATT VBATT Irput
7 MO FIMNED MO Irput v
3l Pin function L Peripheral pin usage l Pin lavyout

SYSTEM

Figure 3.2 Opening the Pin-Function Pane

The pin-function pane has [Pin function] and [Peripheral pin usage] sheets. The two sheets are linked, so
that settings can be made in either of them.

3.2.1 [Pin function] Sheet

(1) Configuration
The [Pin function] sheet shows all of the MCU pins in order and the functions that have been assigned to
those pins. This sheet can be used to select functions for each of the pins with multiplexed functions.

Pin Mo. | Pin name | Selected function | Direction | State | -
1 YREFH YREFH Imput
2 EMLE EMLE Imput
3 WREFL WREFL Imput
4 PJSMTIOCIC/CTSER/RTSER/CTSOR/RTSOR/SSER/SS0R Mot azsigned
a WCL WEL Input
G VBATT WEBATT Imput
7 MO AFINED D Imput i
| Pin function Peripheral pin usage LF‘in layout ‘

Figure 3.3  Pin-Function Pane ([Pin function] Sheet)
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The contents of each column are shown in table 3.2.

Table 3.2  Columns on the [Pin function] Sheet

Column Description

Pin No. Pin number

Pin name Name of the pin (which shows all of the functions assigned to that pin)
Selected function Currently allocated pin function

Direction Whether the pin function is an input or output

State Warning or error message, if any

(2) Default State
By default (i.e. when no pins have been set up for use with peripheral modules), “Not assigned” is shown in
the [Selected function] column for each port pin, indicating that no function has yet been selected (figure

3.4).
Pin Na. | Pin narne | Selected function | Direction | State |
26 P35/NMI Not assigned
Figure 3.4  [Pin function] Sheet in the Default State (176-Pin LQFP Package)
Note:

Port pins of RX63N/RX631-group MCUSs are general-purpose input port pins by default. Even though “Not
assigned” is shown in the [Selected function] column for each port pin by default (i.e. when no pins have
been set up for use with peripheral modules), the pin will act as a general-purpose input port pin. When you
designate a pin as a general-purpose input port pin in the [I/O] pane, the name of the general-purpose input
port pin will appear in the [Selected function] column (figure 3.5(b)).

Fir Mo | Fin harne | Selected function | Direction | State |
26 P35/NMI Not assigned

(a) Default State

Pin MNa. | Pin narne | Selected function | Direction | State |
26 P35/NMI P35 Input

(b) After Designating P35 as a General-Purpose Input Port Pin in the [I/O] Pane

Figure 3.5 Display for Pin No.15 (100-Pin Package)

(3) Selecting a Pin Function

When a pin has multiplexed functions, placing the mouse pointer on the [Selected function] column in the
row for that pin brings up a drop-down button. Clicking on the button brings up a list of selectable pin
functions (figure 3.6).

Pin Mo | Pin name | Selected function | Direction | State

Not assigned
P35
NMI

Figure 3.6  Selectable Pin Functions

R20UT2186EJ0102 Rev.1.02 RENESAS Page 20 of 434
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In the default state (i.e. when no pins have been set up for use with peripheral modules), if [Selected
function] is changed from “Not assigned” to another pin function, the warning [<Name of the pin function>
has not been configured in the peripheral settings.] appears. For example, when [Selected function] for
P35/NMI is changed from “Not assigned” to NMI despite the interrupt controller (ICUb) not being set up, a
warning appears as shown in figure 3.7.

Fin Me. | Pin narne | Selected function | Direction | State |
& 26 P35/NMI NMI NMI has not been configured in the peripheral settings.

Figure 3.7  Warning on Changing [Selected function] in the Default State

When the NMI has been set up in the [ICUb] pane, the warning disappears and “NMI” appears in the
[Selected function] column.

Fin Mo. | Fin name | Selected function | Direction | State |
26 P35/NMI NMI Input NMI has not been configured in the peripheral settings.

Figure 3.8  After Setting the NMI up

Note:
The generation of source files is still possible when the warning shown in figure 3.7 is being displayed, but
the pin will not act as an NMI. For details, refer to section 3.2.5, Error Messages and Warnings on Pin

Settings.

(4) Selecting a Pin Function before Setting up the Associated Peripheral Module

When a peripheral module is set up after selecting the pin functions on the [Pin function] sheet, the selected
pin functions are automatically allocated to the pins.

IRQS5, for example, can be assigned to PA4, P15, PD5, or PE5. To assign IRQ5 to PE5, IRQ5 should be
selected as the [Selected function] for PE5 on the [Pin function] sheet (figure 3.9).

Pin Mo | Pin narme | Selected function | Direction | State |
ﬂ}, 130 PE5/D13.. IRQ5 IRQS5 has not been configured in the peripheral settings.

Figure 3.9  IRQ5 Selected for PE5 (with the ICUb Not Set up)

When IRQ5 is set up in the [ICUDb] pane, IRQ5 is actually assigned to PE5 (figure 3.10).

Pin Ma. | Pin harne | Selected function | Direction | State
M 130 PES/DI3.  IRQS5 Input

Figure 3.10  IRQ5 Selected for PE5 (after the ICUb Has been Set up)
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3.2.2 [Peripheral pin usage] Sheet

The [Peripheral pin usage] sheet shows which pins are used by the corresponding peripheral module. The
pin functions associated with the peripheral module selected in the left section and where those functions
are assigned are listed in the right section. If multiple pins are selectable for a specific function, the
allocation can be changed through this sheet.

ALL A Pinname | Pin function | Assignment | PinMo. | Direction | State |
Llock HTAL  Main clock oscilator connection KTAL/P37 11 Output
Address bus EXTAL Main clock oscilator conrection  EXTAL/PIE 13 Irpt
Data bus
Busz control BLCLE
Interupts =CouT
MTU XCIM
mTLO A0
MTU v
< > Al v

Pin Funckion 1 Peripheral pin usage L Pin layout ]

Figure 3.11  Pin-Function Pane ([Peripheral pin usage] Sheet)
Table 3.3 lists the columns on the [Peripheral pin usage] sheet.

Table 3.3  Columns on the [Peripheral pin usage] Sheet

Column Contents

Pin Name Names of pins used by the peripheral module selected in the left section
Pin Function Pin function

Assignment Full name of the MCU pin, showing all of the functions assigned to that pin
Pin No. Pin number

Direction Input or output

State Warning or error message, if any

(1) Default State
By default (i.e. when no pins have been set up for use with peripheral modules), the [Pin Function] and
[Assignment] columns are blank (figure 3.12).

Fin hamne: | P function | Azzighment | Fir N-:u.| Direction | State
IRQ2

Figure 3.12  [Peripheral pin usage] Sheet in the Default State

(2) Assigning a Pin Function to a Port Pin

When a peripheral module associated with input to or output from pins has been set up, the pin functions to
be used by that peripheral module are assigned to the corresponding port pins and the current settings are
shown on the [Peripheral pin usage] sheet. If you have set up external interrupt IRQ2 in the detailed
settings pane, for example, pin IRQ2 is assigned to P32 and the [Peripheral pin usage] sheet shows the
setting of IRQ2 as follows.

Fin narne | Fin function | Agzignmernt | Fin Nu:u.| Direction | State
IRQ2 External interrupt  P32/MTIOCOC/TIOCCO/TMO3... 18 Input

Figure 3.13  Display of a Pin Function Assigned to a Port Pin (Example)
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Note:

When a peripheral module is set up in the default state (i.e. when no pin functions have been selected on
the [Pin function] or [Peripheral pin usage] sheet), the pin functions for that peripheral module are assigned
to the port pins listed in the “Allocation in the Default State” section of appendix 1, Pin Functions for
which the Allocation Can be Changed. When the allocation of pin functions has been designated on the
[Pin function] sheet before a peripheral module is set up, the pin functions are assigned to the selected port
pins.

Subsequently setting up general-purpose 1/0 port pin P32, which uses the same pin as IRQ2, in the [I/O]
pane will cause a conflict and a warning will be output as shown in figure 3.14.

Fin name | Fin function | Aszighment | Fin Nu:u.| Direction | State
{BIRQQ External interrupt  P32/MTIOCOC/TIOCCO/TMO3... 29 Input Conflicting with another pin function.

Figure 3.14  Warning of a Conflict between Pin Functions

Note:

Even if two or more pin functions are assigned to a single pin (as in figure 3.14), generating source files is
still possible. You can switch between the functions, although more than one cannot be in use at the same
time. For details, refer to section 3.2.5, Error Messages and Warnings on Pin Settings.

The allocation of IRQ2 can be changed. Other pins to which IRQ2 can be assigned are selectable from a
drop-down list box. Placing the mouse pointer on the [Assignment] column brings up a drop-down button.

Fin narne | Pin furction | Aszignment /~LF'in Nu:u.| Direction | State
,{?},IRQZ External interrupt P32/MTIOCOC/TIOCCO/TNb j )9 Input Conflicting with another pin function.
—

Figure 3.15  Drop-Down Button

Click on the drop-down button and select one of the options displayed in the list box.

Pin name | Fin function | Azsignrment | Pin Nu:-.| Direction | State

& [P IS E R o P32/MTIOCOC/TIOCCO/TMO. j 29 Conflicting with another pin function.

P32/MTIOCOC/TIOCCO/TMO3/PO10/RTCOUT/RTCIC2/TXD6
P12/MTIC5U/TMCI1/RXD2/SMIS02/SSCL2/SCLOIFM+]/IRQ2
PD2/D2[A2/D2]/MTIOCAD/TIOCA8/MISOC/CRX0/IRQ2/ANO10

Figure 3.16  Changing the Allocation of a Pin Function

If IRQ2 is assigned to PD2 and that pin is not being used for any other peripheral module, the conflict
between P32 and IRQ2 can be resolved.

Fin nharme | Piri function | Aszignment | Fir N-:u.| Direction | State
IRQ2 External interrupt  PD2/D2[A2/D2]/MTIOC4D/.. 154 Input

Figure 3.17  Display after Changing the Allocation

The pin functions for which you can select the assignment are listed in appendix 1, Pin Functions for which
the Allocation Can be Changed.

Note:
When the peripheral module has not been set up (as in figure 3.12), the allocation of pin functions cannot
be changed through this sheet.
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3.2.3 [Pin layout] Sheet

(1) Configuration
The [Pin layout] sheet shows graphical pin layout view. This sheet can be used to select functions for each
of the pins with multiplexed functions.
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Figure 3.18  Pin-Function Pane ([Pin layout] Sheet)

Note:

When the product of TFLGA package or LFBGA package is selected, [Pin layout] sheet does not shows
actual pin layout and LQFP package is displayed instead. In this case, a warning message is displayed as
shown in figure 3.19.

A 4b % 7 | Mote: Actual device package 1= LFBGA
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Figure 3.19  Warning message when selecting TFLGA or LFBGA
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(2) Functions
The [Pin layout] sheet has the following functions.

- Rotate
The [Rotate] buttons ( ) rotate the view by 90 degrees clockwise or counter clockwise.

- Zoom In/Zoom out
The [Zoom in] button ( ) zooms the view by an additional 25%. It also has a drop-down list of
zoom level.

(3) Selecting a Pin Function

Placing the mouse pointer on the pin which has multiplexed functions and clicking right button brings up a
list of selectable pin functions. (Figure 3.20)

ST/ (MT IOCZB ) /TMCT 3/P07 /SCKT /RSPCKB

Mot assigned

o7
MTIOG2E
TMCI3
FO7
SCK1
RSPCKE
CET

Figure 3.20  Pin function selection
The selection of pin function can be changed from this list. Setting changes on [Pin layout] sheet are
reflected on the other sheets. For details, refer to 3.2.4 Peripheral-Module Setting Shared byxxx.
(4) Pin Status Display
The status of each pin are displayed as follows.

- Selected function
If the pin function is assigned to the pin, the selected pin function is indicated by brackets as shown in
Figure.3.21.

P27/CSTH/(MT10C2B)/TMCT 3/P07/SCK 1 /RSPCKB ._H

Figure 3.21  Indication of selected function (In the case when MTIOC2B is selected)
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- Input/Output Direction
The signal direction of selected pin function is displayed as shown in Figure 3.22.

-l -HEH -EH -~
a. Pin function is not assigned b. Output c. Input d. Input/Output
Figure 3.22  Display of input/output direction

Note:
If two or more pin functions are assigned to one pin, signal direction is not shown.

- Error or Warning Status
The setting status of each pin is displayed as shown in Figure 3.23.

a. Pin function is not assigned (indicated by red characters)

P27 /CSTH/MTIOCZE /THOIS/POT/SCKT /RSPCKE —E

b. Pin function is assigned and no error or warning is detected (indicated by blue characters)

POT/0STH/NTIOCZE /THCIS /POT/ (SCHT) /RSPCKE —E

c. Pin function is assigned and a warning is detected (indicated by brown characters)

P2T/CSTH/ (NTIOCZE) ATHCIZ/POT/ (SCKT) /RSPCHE —E

d. Pin function is assigned and an error is detected (indicated by red characters)

P27 /CSTH/NTIOC2E /THCIS/POT/ (SCKT) /RSPCKE —E

3.23 Display of error or warning status

For the contents of error or warning, refer to the corresponding pin in [Pin function] sheet. For the
details of error or warning in pin function window, refer to the section 3.2.5 Error Messages and
Warnings on Pin Settings.
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3.2.4 Pin Settings Shared between Setting Windows

A change to a setting on either the [Pin function] or [Peripheral pin usage] sheet is reflected on the other
sheet. When the allocation of a pin function is changed on the [Pin function] sheet, that change also applies
to the [Peripheral pin usage] sheet, and vice versa (figure 3.24).

C [Pin function] sheet ) C [Peripheral pin usage] sheet )
Pin No. | Pin name | Selected function Pinname | Pin function | Assignment | Pin Mo, |
73 PEE/D1A[AT3/IN Sl MTIOCAS /MTIOCE.. Nat assigned ROz
74 PEA/DN2[A12/DN 2] MTIOCAD/MTIOCT . Nat assiened IRO3
75 PES/DT AT /D111 MTIOCAE/POZE/F. blatassiensd IRG4
76 PE2,-"D‘ID[P-‘ID;“D‘ID];"M'I'IOO#MPO%IR.. IRGS
77 PE1/DA[AS/DI]/MTIOCAGPONE/THDT.. Nat assiengd IRGE
78 PE0/DE[AS/DE)/SCKIZ/SELET /ANEND bletassiendd IRG7  External interrupt PEzf’D‘UWUf’Dml*’MT'UCM
79 PD?;’D?[P-?/D?]/M‘I'IOELIfPOED#/IF{Q?... T
80 PDE/DEAE/DEVMTICEPOETHARDE Mot assiened
81 PDS/DEAS/DEVMTICSW/POE2HARUS Mot assigned IRG7  Estemal intemupt PD?#D?[A?JD?]JMTICEU#PD
Change the pin function <« » Change the allocation

\Reflected /

Change the pin function

( [Pin layout] sheet >

PE?_/D10/MTIUC4A/RXD12/RXDX]2/3MISU12/SSCL12AN01 0/CVREFBO === §
PE1/D9/MTI0CAC,/TXD12/TXDX12/S10X12/8M0S112/SSDA12/ANOOY/CMPBO il
AR

Figure 3.24  Linking of the [Pin function],[Pin layout] and [Peripheral pin usage] Sheets

The current settings for each peripheral module are reflected on the [Pin function] and [Peripheral pin
usage] sheets. When IRQn is set up in the [ICUb] pane, for example, the [Peripheral pin usage] sheet shows
that IRQn is in use and the allocation of IRQn is displayed on the [Pin function] and [Peripheral pin usage]

sheets.
C[Pin function] sheet)
PinNo. | Pin name | Selected function | Direction| | |«
84 PD2/D2[42/D2]/MTIOC4D/CRHD/IRA2.. IRG2 [t
C Peripheral settings (ICU) )
( [Peripheral pin usage] sheet)
W UselROZ2
Fin name | Fin function | Assignment | Fin No. il
IRDZ  Estemalintemupt  PD2/D2[A2/D21MTIOCAD/CR... B4 || Detection method: |Low level =
Interrupt request destination: ||:F'U ﬂ

C [Pin layout] sheet )
PD2/D2/NT10C4D/ (1R02) —» [l -

Set up the peripheral module (IRQ2)

Allocate the pin function (IRQ2)

Figure 3.25 Setting up a Peripheral Module and Allocating Pin Functionss
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When the setting for IRQn in the [ICUb] pane is canceled, the allocation of IRQn is canceled on the [Pin
function] and [Peripheral pin usage] sheets.

C[Pin function] sheet)

FinNo. | Pin name | Selected function | Direction| <=
84 PO2/D2[A2/ D21 MTIOCAD/CRADAIRGE... Mot assiened

( Peripheral settings (ICU) >

[~ UzelRO2

( [Peripheral pin usage] sheet)

Fin name | Pin function | Assignment | Fin No.
IRO2 e |Lu:uw level

[cPU

[
[

C [Pin layout] sheet)
Cancel the setting for
PD2/D2/WT1064D/ 1R02 = < the peripheral module (IRO2)

Cancel the allocation of
the pin function (IRQ2)

Figure 3.26  Deleting setting of Peripheral Module and Deallocating Pin Functions

On the other hand, a change made on the [Pin function] or [Peripheral pin usage] sheet is not reflected on
the detailed-settings pane for the peripheral module. Even if [Selected function] for IRQn is changed to
“Not assigned” on the [Pin function] sheet (or [Pin layout] sheet ) after IRQn has been set up in the [ICUDb]
pane, for example, the setting of IRQn in the [ICUDb] pane is not canceled. Since no pin is assigned to IRQn
in this case, an error message appears. For details on the error messages, refer to section 3.2.5, Error
Messages and Warnings on Pin Settings.

C [Pin function] sheet (or [Pin layout] sheet) ) ( Peripheral settings (ICU) >
Pin Mao. | Pin harne: Selected function | Direction ¥ UselREZ
84 PD2/D2[A2/D2MTIOCADACRKDY.. [IRD2 Input Detection method [Low level |
Fin No. | Pin hame Selecti function | Direction Interrupt request destination: |EF'U j
84 PD2/D2A2/DZPMTIOCAD ACRX0L.. | Not assigned
Cancel the allocation of > X The setting for the peripheral module is

the pin function (IRQ2)

}

C [Peripheral pin usage] sheet >

Fin name | Pin function | Assignment | Pin Mo. |
@IRQ2 Euternal interupt Mot aszigned Mot azzigned

not canceled

Error (no pin is assigned)

Figure 3.27  Canceling the Allocation of a Pin Function Leading to Display of an Error Message
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3.2.5 Error Messages and Warnings on Pin Settings

When an incorrect setting is made, an error message or warning is displayed on the [Pin function] or [Peripheral
pin usage] sheet. The errors and warnings are listed in table 3.4.

Table 3.4  Errors and Warnings

Cause Type Message
A single pin function has been Error “The same function is assigned to <pin numbers>.”
selected for multiple pins. ([Pin function] sheet)
“Do not assign a single function to multiple pins.”
([Peripheral pin usage] sheet)
The pin function has not been Error “Not assigned” ([Peripheral pin usage] sheet)
allocated.
Multiple pin functions have been Warning | “Conflicting between different functions.” ([Pin function] sheet)
selected for a single pin. “Conflicting with another pin function.” ([Peripheral pin usage] sheet)
Conflict with use of a pin by a Warning | “Conflicting with an on-chip emulator pin.” ([Pin function] sheet)
debugger “Conflicting between a peripheral module pin and an on-chip emulator
pin.” ([Peripheral pin usage] sheet)
The peripheral module has not Warning | “<pin function> has not been configured in the peripheral settings.”
been set up. ([Pin function] sheet)

Details of the errors and warnings are given below.

(1) Asingle pin function has been selected for multiple pins.

Selecting a single pin function for multiple pins leads to an error that prevents the generation of source files.
In this case, allocate another pin function to either of the pins, change the entry on the [Pin function] sheet
to “Not assigned”, or re-select the allocation of the pin function on the [Peripheral pin usage] sheet.

PinMo. | Pin name | Selected function | Direction | State
@13 P32MTIOCOC/TIOCCO/TMO3/POTO/RTCOUT/RTE., IRQ2 Input The same function is assigned to 15/84.
@ a4 FD2/D2[a2/D2MTI0C40/CRE0ARG 2/AN0 IRG2 Input The zame function iz aszigned to 18/84,

(a) [Pin function] Sheet

Fin name | Fin function | Agsignment | Pin Mo, | Direction | State

@ IRG2 External interrupt  Conflictked 18/84 InpLt [0 not azzign a single function to multiple ping.,
(b) [Peripheral pin usage] Sheet

Figure 3.28  Example of an Error (Selection of a Single Function for Multiple Pins)

(2) The pin function has not been allocated.

Failure to allocate a pin function required by a peripheral module leads to an error and prevents the
generation of source files.Select the pin function for a corresponding pin on the [Pin function] sheet or
designate the allocation of the pin function on the [Peripheral pin usage] sheet.

Fin name | Pin function | Assignment | Pin Mo, | Direction | State

@ IROZ2 External interupt Mot assigned Mot assigned [nput Mot azzigned.
[Peripheral pin usage] Sheet

Figure 3.29  Example of an Error (Pin Function not Allocated)
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®)

(4)

®)

Multiple pin functions have been selected for a single pin.

A warning appears when two or more pin functions have been assigned to a single pin (as in figure 3.30),
but generating source files is still possible. You can switch between the functions, although they cannot be
used at the same time.

To switch between pin functions, make the initial setting for the peripheral module using that pin function,
since the individual pin functions are set by the initial-setting function for the given peripheral module.
However, RTCOUT and RTCIC2 cannot be assigned to the same pin.

Pin Ma. | Fin narme | Selected function | Direction | State
é}, 18 PI2MTIOCOC/TIOCCO TMO3PON0/RTCOUT/ARTE., PI2ARGE Conflicting between different funchiors.

(a) [Pin function] Sheet

Fir narne | Fir function | Azzignment | Fir Mo, | Direction | State
{ﬁ IRQZ External intermupt  P32/MTIOCOC/TIOCCOTMOZ,. 18 Input Conflicting with anather pin function,

Pir name | PFin function | Asgignment | PinMa. | Direction | State
ﬂ} P32 General input port P32/ TIOCOC/TIOCCO/THOS... 18 | npLat Conflicting with another pin function,

(b) [Peripheral pin usage] Sheet
Figure 3.30  Example of a Warning (Multiple Pin Functions Selected for a Single Pin)

Conflict with use of a pin by a debugger

A warning appears when a pin function for a peripheral module has been allocated to a pin for use by an
on-chip debugger. Generating source files is still possible. Note, however, that the other pin function
allocated to the pin may not be usable while the on-chip debugger is in use.

FinNo. | Pin name | Selected function | Direction | State

M 20 TDI/P30/MTIOC4B,TMRI3/POS/RTCICO/POERH/R. . IRGO Conflicting with an on-chip emulator pin.
(@) [Pin function] Sheet

Finname | Fin function | Azsignment | PinMa. | Direction | State

& IRQ0  Ewsternal interrupt TDIAP30AM. . 20 Input Conflicting between a peripheral module pin and an on-chip emulatar pin.
(b) [Peripheral pin usage] Sheet

Figure 3.31  Example of a Warning (Conflict with Use of a Pin by a Debugger)

The peripheral module has not been set up.

A warning appears when a pin function is selected on the [Pin function] sheet but the corresponding
peripheral module has not been set up. Although generating source files is still possible, the selected pin
function will not be usable. To enable the selected pin function, set up the peripheral module that is to use
the function and call the initial-setting function, which sets the registers to change the pin function.

Fin Ma. | Pin hame | Selected functioh | Direction | State |
ZE, ] FER/D13[. IRQS IRA5 has not been configured in the peripheral zettings.

[Pin function] Sheet
Figure 3.32  Example of a Warning (Peripheral Module Not Set up)
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3.3 Endian

Select the [SYSTEM] tab from the peripheral-module selection tabs and click on [Option setting] in the
resource pane to open the endian setting pane.

=112l System
2 Clock Generation Circuit
Pin {Muttfunction pin controller)

eqister VWte Protection Function

Endian zetting

Endian select: | Little endian j

SYSTEM

Figure 3.33  The setting method of endian

Select endian to be used here. This setting is only used for selecting Renesas Peripheral Driver Library files
(xxx_little.lib or xxx_big.lib) to be linked and thus does not affect the output source code.
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4. Tutorial
4.1  When the High-performance Embedded Workshop is in Use

This section introduces the usage of the Peripheral Driver Generator by giving instructions on how to use the
Peripheral Driver Generator and High-performance Embedded Workshop to create a tutorial program that
implements the following operations on the Renesas Starter Kit board for the RX63N.

- An LED blinking on a 8-bit timer (TMR) interrupt
+ Continuously scanning on 12-Bit A/D converter (S12ADa)
+ Triggering DTCa by ICUb

The labels given below respectively indicate operations to take place in the Peripheral Driver Generator and in
the High-performance Embedded Workshop.

( )

PDG : Operations in the Peripheral Driver Generator

HEW : Operations in the High-performance Embedded Workshop

[Note on Using the High-performance Embedded Workshop]
Refer to the user’s manual and check the HewTargetServer settings.
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4.1.1 An LED blinking on a 8-bit timer (TMR) interrupt

The LED2 on RSK board is connected to P10. In this tutorial, 8-bit Timer and 1/0 port will be set up to blink
this LED as follows.
Note : If there is a switch that enables/disables P10 on the RSK board, enable it.

The LED2 turns on when the output from P10 is 0, and turns off when the output is 1.

- Turn on the LED ‘

at compare match A
- Turn off the LED @

at compare match B
- Clear the counter

at compare match B

LED2

TMR counter value

AN
Compare match B Compare match B

(Counter clear) (Counter clear)

Compare match A Compare match A

500 [msec]
¢ (DUY:50%) )
e 1000Umseel L.
e
\ 4 \ 4 \ 4
\I/ QMo
~o=——0 > @— 0@

LED ON LED OFF LED ON LED OFF
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Tutorial

(1) Making the Peripheral Driver Generator project

1. Start the Peripheral Driver Generator.
2. Select [File]->[New Project] menu.

Help
Cote [+ MM
Citr 000

Recent files 1-5

Exit

Generaked Source File Information

Create a new project

PDG

[cap uum [scrL

3. Specify "rx63n_demol" as the project name.
Set the CPU type as follows.
Series : RX600

Group : RX63N
Part No. : R5SF563NEDDFC

Note: If another type of chip is mounted on your RSK board, select corresponding CPU type.

Project new

Froject name:
| ra63n_demol |

Directary:

%]

|c:'\renesas'\F‘DG2_prDi | Browse, .

Device zelection

Series: R0 v|
Group: | FXE3N v|
Part No. \RSFSBINEDDFC v |
Package: \PLOPOT7EKE -4 |

ROM capaciy oe()
Rk capacity: 128k, byte(z]

L (]4 ][ Cancel ]
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Tutorial

(2) Initial state PDG

-The clock setting window opens and the error icons are displayed in the initial state.

“* PDG2 - [rx63n_demol . pd2]
EX File \iew Tool Help

&

x

Internal clock source: Main clock oscillator A

Ogcillator zettings
1 Register Wiite Protection Function

Main clock azcillator settings

Usze the main clock ozcillator

Main clock oscillation source: | FResonator /‘\ b |
Main clock [ExTAL input] frequency MHz Q )
Main clock ozcillation stop detection; | Disable \v/ v |
PLL circuit zettings
[ 1]
[ ]
Y —
\ -

|

QSYSTEM WO | MCK | LPC | ICUb | Buses DMACRlEXDMF\Ca DTCa | [JO MTUZalPOEZa TPUa | PPG | TMR | CMT

enerated Sarce File Information

RTCa | WDTA | IWDTa | SCI | RIIC | RSPI | IEB CFﬂﬂ

\

Clock setting window

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

®)

—TThe value must be within a range of 4.000000 MHz to 16.000000 MHz. |

There are 3 types of icons in Peripheral Driver Generator

&9 Error

The setting is not allowed.

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.

-

The source filese cannot be generated if there is an error setting.
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(3) Clock setting PDG

1. Itis necessary to set the main (EXTAL) clock frequency first.
External clock frequency of the RSK board is 12 MHz. Set 12 to the edit box.

Dzcillator settings

Main clock oscillator zettings

ze the main clock oscillator

[EN

b gin clock ozcillation source: | Fesanator w |

Main clock [EXTAL input] frequency: I 12 MHz |
tain clock oscillation stop detection: Dizable ~

2. ICLK, PCLKA, PCLKB and FCLK are used in 3 MHz.
Set 3 to the edit box.

Frequency zettings

Intermal clock source frequency: 12.000000) MHz Internal clock,

source frequency
2 Frequency Achual value divizion ratio

3.000000| mMHz

Syztern clock [ICLE]:
Peripheral module clock & [PCLEA]L 3000000 pHz

Peripheral module clock B [PCLKBY: 9 2.000000| MHz

1l
1L

FlashlF clock (FCLE]: 3.000000| MHz

(4) Endian setting PDG

For the endian setting, refer to section 3.3, Endian.
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(5) I/O Port setting PDG

The LED2 on RSK is connected to P10 so set P10 to output port.

1. Select “I/O” tab
2. Select “Port 1”
3. Check “P10”

4. Select “Output”

“* PDG2 - [rx63n_demol pd2 *]

&3 File  Miew Tool Help -8 x
DEeEEnB B 2
L0 Ports ~
2 ot S
Part
& Port 1 o
- Port 2
2 0 Part 3 Used as an 1/0 port Direction Enable input pull-up resistor Output type: High-drive output
) Port § I Fi0 l I Output v ] CMOS output v| [v] [Fixed)
- Port 6 P11 O [Fired)
= Port 7 3 4
] Port 8 P12 F] [Fixed]
] Port 9
] Fort A F13 F] [Fixed]
-l Port B
Q Port G F14 a [Fixed)
- Port D .
O Port £ F15 O [Fised]
= Port F =13 Fised
Ol Part G o =)
- Part J P17 O [Fired]
The pins specified as "Fized"' are -
fiwed to high driving ability output.
The driving ability cannot be
1 switched to normal drive output.
/ AV b
SYSTEM | LYDA | MCK | LPC | ICUb | Buses | DMACA | EXDMACa | DfCa | I/0 | MTURa | POE2a | TPUa | PPG | TMR | CMT | RTCa | WDTA | IWDTa | SCI | RIIC | RSPL IEﬂﬂ
ce File Information
Ready
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(6) TMR setting-1 PDG

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

1. Select "TMR" tab

2. Select "Unit0"

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

“* PDG2 - [rx63n_demol.pd? *]

1E-bit timer mode hd Q

Count settings

Count source; | Internal clock [PCLE) w

Specify the extenal clock frequency

Count source frequency: 3000000 pHz

Counter clearing source: | Dizable counter clear w

Specify the timer operating period and duty cycle

Timer operating period: 21845333 | mgec v Actual value:

rar;

1

b

SYSTEM I LDy I MCK I LPC I ICUb I Buses I DMACA I EXDMACa I DTCa I 1jo I MTUZa I POEZa I TPUa IFPG I@TMR I CMTl RTCa I WDTA I IWDTa I SCI I RIIC I RSPZﬂL

Generated Source File Information

CAP UM [SCRL 2 |
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(7) TMR setting-2 PDG

Set the other items as follows.

-Count source : Internal clock (PCLK/8192)
-Counter clearing source : Compare match B
-Timer operating period : 1000 msec

-Duty cycle : 50 %

Count settings

Count source: [ |Intemal clock [PCLE./8132) v| ]

Specify the external clock frequency

Count source frequency: D.000366| pHz

Counter clearing sounce: [ | Compare match B W | ]

Specify the timer operating period and duty cycle

Timer operating period: [ 1000f | msec ] Actual value: 993424000 mzec

Error: -0.057600 %
Doty cycle: [ Z] Q Actual value: 50.000000
Errar: 0.000000 3

Compare match B value [TCORE value): automatically calculated

Compare match & value [TCORA, value): } Compare match values are
365

(8) TMR setting-3 PDG

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

-Check compare match A interrupt

Notification function name is "TmrOCmAIntFunc"
-Check compare match B interrupt

Notification function name is "TmrOCmBIntFunc"

Interrupt settings
[J Use overflow intermpt [0%In)

- compare match & interrupt [Ch1AR)
ntermipt request destination: CPU w |

Interrupt notification function name: [ Trar0CmAlntFunc | ]

[vliizk compare match B interrupt [CMIBRE

Interrupt request destination: CPU A |
Interrupt notification function name: [ Tror)CmBlntFunc | ]
CPU interrupt priority level [Shared with O%In, Chdldn and ChIBR): 15 :
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(9) Generating source files

PDG

1. To generate source files, click on the tool bar.

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

AR

\..v Save changes ko rxa3n_demol.pdz?

Mo ] [ Cancel

4. Generated functions are listed in lower pane.

By double clicking the line of function, source file can be opened.

PDG2 — [rx63n_demol.pd2]

B Eile Men Iool Help

NE
DR m% ?
= @ 8-Bit Timer (TMR) -
EE
B —
@ ™R "
TMRI
L@ u.mn Mode: |16k tmeimode v | @
0 THR2 —_— B
B Tire TMROT |
Use this channel
Court settings
Count saurcs [intsmsl clock [PCL/8152) v

Count source fiequency 0000356

MHz

Counter cleaing source: | Compare malch B

Specify the timer operating pariod and duty cycle

Tirner operating period: 1000.000000] Actual value 999 424000 msec 7

SYSTEM | LvDa | MCK | LPC | ICUb | Busss | DMACA | EXDMACa | DTCa | 1/O | MTUZa | POE2s | TPUa | PPG | TMR | CMT | RTCa | WDTA | IWDTa | SCI | RIIC | RSPI | IEB | CRC | S12ADa 4| b

Saurce file name Generated function name
c¥renesas¥PDG2 projérdin dema ¥TMR¥R_FG_Timer TMRUDe  bool R_PG_Timer Start_TMR_UDGvoid)

c¥renesas¥P D2 projrdin demo ¥TMR¥R_PG_Timer TMR_Uc  buol R_PG_Timer_HaltGount_TMR_U0%oid)

c¥renesas¥P D2 projrdin demo ¥TMR¥R_PG_Timer TMR_UDC ool R_PG_Timer

FesumeGount_TMR_UDévoid)

c¥renesas¥P D2 projérGin demo ¥TMR¥R_PG_Timer TMR_UDC  buol R_PG_Timer GetCounterivalue_THR_UD4int16_t * counter val?

¥renesas¥PDO2 projir<6in demel ¥TMR¥RPG_Timer TMRUDc  bool R_PG_Timer SetCounterValuz_TMR_U0Mint16 X counter_val}

¥renesas¥PDO2 projir<6in dema ¥TMR¥RPG_Timer TMR_UO:  baal R_PG_Timer GetFequestFlae_ TMR_UDbasl * cma, baal * cb, boal * av)

¥renesas¥PDO2 projir<6in demel ¥TMR¥RPG_Timer TMRUDc  bool R_PG_Timer StopModule_TMF_UDGaid)

¥renesas¥PDOZ projir<6in dema ¥TMRER_PG_Timer TMR_UOK

Functional explanation of functions

Set up the TMR and start the count

Halt the TMR count

Resume the TMR count

Acquire the TMR counter value

Set the TMR counter value

fcquire and clear the THR interrupt flags
Shut down the THR unit

4] 4] 0] ] W Unit o

Ready

R20UT2186EJ0102 Rev.1.02
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(10) Preparing the High-performance Embedded Workshop project HEW

Start the High-performance Embedded Workshop and make RX63N workspace.

Name:

Irx63n_demu1

Project Name
Irx63n_demo1

7 Debugger only - RX E1/E20 5 Directory:

IC:\Waﬁ{Space\rx‘SElnfdemM Browse...

CP U famity:
[Fx =l
Tool chain:
I Renesas RX Standard ;I

Ll ——

Properties

New Project-1/10-Select

CPU type : RX63N

Toolchain wersion :

1200 |

Which CPL do you want to use for this
project?

CPU Series:

RX200

CPU Type:

FLKBSN
4 acader UP U type to be selected,

select the "CPU Type" that a similarto
hardware specification or select "Other”.

<Back || Nea> Frish | Cancel

Precision of double : Double precision

Specify global options.

Endian : |Li‘l't|e-endian data 'l

Round to :

Precision of doubley:

Sign of char : DRG

Sign of bit field : [unsigned ~
Eit field order : Right =

Width of divergence of function :|24 bit 'I

[1Denomalized number allower as a result  »

["|Replace from int with short 8

[ enum size is made the smallest ‘ﬂ

[]Pack struct, union and class

[1Use try, throw and catch of C++

[1Use dynamic_cast anci typeid of C++ ¥
1 |3
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L o]
Specify the target emulator.
I]F{XEDDSmuIator
Project is complete h*

|

DwEd & +are |

LI | I DefaultSessio

=

BRI

x63n_demo1
1423 C source file
[ (4] dbsctc
..... 2 intprg.c
..... 2 resetprg.c

..... ] sbike

P e 2] vecttbl.c

-3 Dependencies

[E] shikch
stackscth

typedefine h

----- =] vecth

----- ] ne63n_demolc

x|

I EEEETIEN

H {I )I\&id,v{\ Debug }i FindinFiles 1 J FindinFiles 2 i Macro J, Test J, Version Control f

EE |De‘faulll desktop

R20UT2186EJ0102 Rev.1.02
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(11) Adding the generated source files to the High-performance Embedded Workshop project

1. To add source files to High-performance Embedded Workshop, PDG
click ?‘5}\ the tool bar.

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

PDG2 <=

The generated source files will be registered in HEW project.

& L§ Make sure the destination project of source registration has been
opened as an active project.
Make sure that the HewTargetServer has be set up.
If two or more workspaces are epened, close the workspaces which
does not include target project.

Click OK if registration s ready.

Cancel

3. This is a linkage setting of Renesas Peripheral Driver Library.
When using multiple lib files, linkage order can be set in this dialog box.
( Library link pricrity setup ﬁﬂ

Set the priority in which order libraries are linked.

Priarity high | C:\RenesastPDG2MbYR=EINR=EIN_library_176_ittle. b

]
k.4
Priority low o
P
‘ 0k t Cancel
4. Source files are added to High-performance Embedded Workshop HEW
Added source fi|eS are Erxﬁ%_demol = High-per?omlance‘EmF;dded W

put in "AddFromPDG" folder. || Fle Edit View Eroject Build Debug Setu

R_PG_IO_PORT_P1c
R_PG_Timer_TMR_Ul.c

%) intprg.c
resetprg.c

Source files are registered via HEW Target Server.
Make sure that the HEW Target Server has been set up before executing
registration.

For details, refer Peripheral Driver Generator user’'s manual.
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(12) Making the program on High-performance Embedded Workshop

HEW

By changing the part of “main” function, make the following program on High-performance Embedded

Workshop.

/linclude "R_PG_< project name>.h"
#include "R_PG_rx63n_demol.h"

void main(void)

{
//Set up the clocks (wait cycle insertion)
R_PG_Clock_WaitSet(0.01);

//Set up port P10
R_PG_IO_PORT_Write_P10(1);
R_PG_IO_PORT_Set P1();

//Set up TMR Unit0 and start count
R_PG_Timer_Start_ TMR_UO();
while(1);

}

/I Compare match A interrupt notification function
void TmrOCmAlIntFunc(void)

{
// Turn on the LED

R_PG_IO_PORT_Write_P10(0);
}

/I Compare match B interrupt notification function
void TmrOCmBIntFunc(void)

{
/I Turn off the LED
R_PG_IO_PORT_ Write_P10(1);
}
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(13) Connecting to the emulator, building the program and executing HEW

1. Connect to the emulator

|DefauItSessiun j “ Connect button
|DefaultSession _— -

2. Just by clicking [Build] button, program can be built because Renesas Peripheral Driver
Library and include directory are automatically registered in build setting.

% | Build button

3. Download the program.

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

5

Reset go button
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4.1.2 Continuously scanning on 12-Bit A/D converter (S12ADa)

In RX63N RSK board, the potentiometer is connected to ANOOO analog input. In this tutorial, the 12-Bit A/D
converter (S12ADa) will be set up to execute A/D conversion continuously. And the result of A/D conversion
will be monitored on High-performance Embedded Workshop.

Potentiometer

Note : If there is a switch that enables/disables ANOOO on the RSK board, enable it.

PDG

(1) Making the Peripheral Driver Generator project

Make the new Peripheral Driver Generator project

) Project name:
“rx63n_demo2”. For details on how to make the new [| —— ﬂ
reban_demao
Peripheral Driver Generator project, refer to section — J
Irecrory:
4.1.1 (1), Making the Perpheral Driver Generator [cienesassPDG2_pro |
! _Proj [m

project.
Set the CPU type as follows.

Device selection

Series: | FiXB00 v|
Series : RX600 Group: | RX63N v/
Group : RX63N Part No: |RSFSESNEDDFC  +|
Part No. : RSF563NEDDFC Package. PLAPTI76KEA |
Note: If another type of chip is mounted on your BOM capagite L M|

=y

Rak capacity: 123K bte(]

I [1]8 ][ Cancel l

RSK board, select corresponding CPU type.
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(2) Clock setting

1. The clock setting window opens and the error icons are displayed in the initial state. For icons such as

€9 and @ displayed on window, refer to section 4.1.1 (2), Initial state.
2. For the clock setting, refer to section 4.1.1 (3), Clock setting.

(3) Endian setting PDG

For the endian setting, refer to section 3.3, Endian.

(4) A/D converter setting-1

Select “S12ADa” tab and click S12ADO0 on tree view.

“* PDG2 — [rx63n_demo2.pd2 *]

Help
B & ?

= #f12-Bit &/D Cdwerter (31240a)
- 512400

Urit; |S12.-’-\DD

] Use this unit —
Operation zettings
Conversion target: Analog input channel
fode; Single scan mode

Internal reference voltageT emperature senzor output

Add &/D-converted value

Analog input chatnnel
LCaonvert Add &/D-converted value

ARO00 v
‘ / N\

DTCa I Lo I MTUZa IPOEZa I TR I PPG I TMEI CMT I RTCa I WOTA IIWDTa I 5CI IRIIC I RSPI I IEE | CRC | 512ADa | Alpb | Daa | TS
E——

Generated Source File Information

[cap o [5ere A

R20UT2186EJ0102 Rev.1.02 RENESAS Page 48 of 434
May 16, 2014



RX63N/RX631 Group Peripheral Driver Generator Reference Manual

(5) A/D converter setting-2 PDG

Make the following setting for S12ADO.

1. Check "Use this unit".

2. Select "Analog input channel" for the conversion target.

3. Select "Continuous scan mode" for the operation mode.
4. Check "ANO0Q0" for the analog input channel.

Urit: ‘512;&00

lze this unit

Operation zettingz

Carveersion target: [ |.~'—‘malu:ug irput channel

£

b ode: [ | Continuous scan mode

£

Add A4D -converted value

Analog input channel

Carvert Add A/D -converted value
Ar0oo I
AMOM [FI
AMO02 [F]

I_'_/ \_'_|

5. Select "Software trigger only" for the conversion start trigger.

6. Select "Right-alignment” for the data placement.

7. Select "Disables automatic clearing” for the automatic clearing of A/D data register.

Conversion start tigger:

| Software trigger only

[Data placement: [| Right-alignrent

Automatic cleanng of 4/0 data register: [| Dizables automatic clearing

(6) AJ/D converter setting-3 PDG

Make the following setting for S12ADO.

8. Check "Use A/D conversion end interrupt (S12ADIO0)".

[nterrupt settings 8
[ Use AD conversion end interrupt [51 24010 J
Interrupt request destination: | CPU
CPU interrupt pricrity lesel: 15 : Interrupt notification function name: | 512adintFunc
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(7) Checking the pin usage PDG

- It is possible to check the usage of pins on the pin function windows

1. After setting up the S12ADa, select “SYSTEM” tab and click “Pin” on the tree view.
2. On the Pin function window, you can see that N0.173 pin is used as AN0OO.

* PDG2 ~ [rx63n_demo2.pd2 *] =
B File Wiew Tool Help & x

D B %

= @ System Fin No.

|

(]

Pir name Selected function Direction State
165 P47ARG1S-DS AAN007 ANOOT Input
= g 1E6 P4EARGT4-DS AAN006 ANOOE Input
-l Register Write Protection Function 167 P45/IRE1 305 /4N005 ANODS Irput
168 P44/RG12-D5/8N004 ANOD4 Irput
169 P43ARG11-DSAAN003 ANOOZ Input
170 P42ARG10-DSAAN002 ANOOZ Input
17 P41ARGS-DS/ANOM ANODT Input
172 YREFLO YREFLO Irpt
| 172 P4nsRGE-Ds/aNOOD ANDDO Input |

174 WREFHD WREFHO Input
175 AVCCO AVCCO Input

176 PO7ARGIS/ADTRGOH Mot assigned

‘/\ Pin function l Peripheral pin usage l piniew I

2]

ICUb | Buses | DMACA | EXDMACa

POEZa | TPUa

IjO | MTUZa PPG | TMR | CMT | RTCa

Ready

Al

- State of pin usage for each peripheral module is displayed in the peripheral pin usage window.

Select peripheral pin usage sheet and click S12ADO to check the usage of ANOOO pin.

“* PDG2 - [rx63n_demo2 pd2 x]

¥ File View Tool Help
DER T 7
= @ System X . stz | Pin name Pin function | Assignment FinMo.  Direction ~ State L
@ Clock Generation Gircuit RICO -
@ PintMultifunetion pin controller) e | AMO00  Ancloginput  P40/RGEDS/AMODD 173 Input |
& Option setting RICZ ANODT Analoginput  P41/IRQES-DSANDD 171 Input
] Register iite Pratection Function RIIC3 ANODZ  Analoginput  P4ZARDIODSANIZ 170 Input
Egg:? ANODZ  Analoginput  P43/ARGET1-DS/AN003 169 Input
RSFI2 ANOD4  Analoginput  P44/IRGT2-DS/aMN004  1ES Input
IEED ANOOS  Analoginput  PAS/ARGI3DS/ANDDS 167 Input
i 2:0 7 ANOOE  Analoginpul  PA/RG14-DS/ANODE 166 Input b
ol AMNOO7?  Analoginput  P47ARGIS-DS/ANOOT 165 Input
DaD = AMOOR  Analoginput  PDO/DO[AC/DONTIOCA., 158 Input
DAl ANDO3  Angloginput  PDT/DTAT/DTMTIOL 186 Irput
General por .
Generalpor ,  ANDID  Andoginput  PD2/DA2/DZMTIO.. 154 Input
< - 'l" i naloginput  PD3/D3[A3/D3)/TIOCE.. 150 Input v
Pin function(| Peripheral pin usage Dpin\u'iew ] 4| v
SYSTEM | LvDA | MCK | LPC | ICUb | Buses | DMACA | EXDMACa | DTCa POEZa | TPa | PPG | TMR | CMT | RTCa | WDTA | IWDTa | SCI | RIIC ﬂﬂ
ce File Information
Ready
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(8) Generating source files PDG

To generate source files, click on the tool bar. For details on generating source files, refer to section
4.1.1 (9), Generating source files.

(9) Preparing the High-performance Embedded Workshop project HEW

Start the High-performance Embedded Workshop and make RX63N workspace. For details on making
High-performance Embedded Workshop project, refer to section 4.1.1 (10), Preparing the
High-performance Embedded Workshop project.

(10) Adding the generated source files to the HEW project PDG

To add the generated source files to High-performance Embedded Workshop, click i& on the tool bar.
For details on adding the source files to High-performance Embedded Workshop project, refer to section
4.1.1 (11), Adding the generated source files to the High-performance Embedded Workshop project.
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(11) Making the program on High-performance Embedded Workshop

HEW

By changing the part of “main” function, make the following program on High-performance Embedded

Workshop.

/lInclude "R_PG_< project name>.h"
#include "R_PG_rx63n_demo2.h"

void main(void)

{

//Set up the clocks (wait cycle insertion)
R_PG_Clock_WaitSet(0.01);

//Set up A/D converter
R_PG_ADC 12 Set S12ADO();

/IStart A/D conversion

while(1);
}

/IVariable to store the result
uintl6_t result;

void S12adOIntFunc(void)

R_PG_ADC_12 StartConversionSW_S12AD0();

//A/D conversion end interrupt notification function

{
/IGet the result of conversion
R_PG_ADC 12 GetResult S12AD0(&result);
}
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(12) Connecting to the emulator, building the program and downloading

Build the program and download it. For details on connecting to the emulator, building the program, and
downloading refer to section 4.1.1 (13), connecting to the emulator, building the program and executing.

(13) Adding the variable of A/D conversion result to the watch window

Open the Watch window and add the variable "result”. Set "result™ to the real time update to monitor the
variable change during execution.

Watch [&]
AR oy X |5 @&
HName Value | Address Type Scope

&) cesult H'93b1 | 00001020 } (uintlé t) [Current Scope]

' Watchl A Watch2 j Watch3 j Watch4 [

(14) Executing the program and monitoring the A/D conversion result HEW

Start the execution and screw the potentiometer to change the analog input voltage. The value of “result”
on the watch window will change.

Name /{alue\
R result | H'Offf
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4.1.3 Triggering DTCa by ICUb

In RX63N RSK board, switch 1 (SW1) is connected to IRQ2. In this tutorial, the data transfer controller
(DTCa) and ICUb will be set up and DTC transfer triggered by IRQ2 will be performed.

SW1

Note : If there is a switch that enables/disables IRQ2 on the RSK board, enable it.

PDG

(1) Making the Peripheral Driver Generator project

Project new

Make the new Peripheral Driver Generator project
. Proj g
“rx63n_demo3”. For details on how to make the new [| ':':Ct ;am‘: |]
rsban_demo
Peripheral Driver Generator project, refer to section =
X i X Irectony:
4.1.1 (1), Making the Peripheral Driver Generator |C:\“ErmaS\‘F,DGz_lmi | W
roject.
prol Device selection
Set the CPU type as follows. oo Fove0 3
Series : RX600 Group: | FIXE3N v |
Group : RX63N Part No. \REFEEINEDDFC v |
Part No. : R5F563NEDDFC Package: PLGPOTTEEA |
Note: If another type of chip is mounted on your ROM capacity: M| e
RSK board, select corresponding CPU type. RAM capacity: buteds)
[ kK ] [ Cancel ]
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(2) Clock setting PDG

1. The clock setting window opens and the error icons are displayed in the initial state. For icons such as
€9 and @ displayed on window, refer to section 4.1.1 (2), Initial state.
2. For the clock setting, refer to section 4.1.1 (3), Clock setting.

(3) Endian setting PDG
For the endian setting, refer to section 3.3, Endian.

(4) DTCasetting-1 PDG

1. Select “DTCa” tab to open the DTCa setting window.
2. Check "Use data transfer controller".
3. The DTCa vector table will be allocated from 2000h. Set “2”.

“* PDGZ - [rx63n_demo3.pdZ =]

EY File

View Tool Help

DEHE BRB B 2
------ O Data Transfer Gontroller (DTGa) am 2 fad
‘ data transfer controller
aze ethings
Transfer data read skip enable: | Dizable v |
Address mode: Full-addrezs made (32 bits) v | 3 0
Base address for the DTC wector table address: [ 2” DDD| h l

Transfer data settings

Add transfer data Ativating sournce:

Delete tranzfer data
Chair trarsfer activating source;

| || ] v
< I >
SYSTEM I LvDA I MICE I LPiC I ICUb I Buses I DMACH I EXDM*B I DTCa I I,I'O,I MTUZa I POEZa I TPa I FPE I TMR I CMT I RTCa I WDTA I IWDTa lEﬂﬁ

Generated Source File Information

Ready mm’ﬁ A
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(5) DTCa setting-2 PDG

. Click [Add transfer data] to add the transfer data.

. Select “IRQ2 (external pin interrupt)” for the activating source.
. Set “2400” to the transfer data start address.

. Select “Normal transfer mode” for the transfer mode.

. Set “1” to the transfer unit size.

. Set “10” to the transfer count.

. Set “2410” to the source start address.

. Select “Increment” for the source address mode.

. Set “2420” to the destination start address.

10. Select “Increment” for the destination address mode.

© 0O N OO O A W DN P

[ | IRQZ [extermal pin intermipt)

| 1 Tranzter data zethngz
[ [ Add transfer data Activating source: 2
| J

[ Delztg tranzfer data

A
(= IROZ ] | ‘

Tranzfer data

\.

L

Transter data start address 2400| K ]

Trangter mode: Marmal tratizher mode w ’]:|4

|1 v| btz ]
| |
10 ]

Tranzfer unit gize:

Trangfer count:

Ll ) ] |

Tatal transfer data size: | 'IU‘ bute(s]
Source start address: 2410/ h ]
Source address mode:; Increment e E
Destination start address: 2420] hy ]

Destination address mode:

—

Increment w
10
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(6) ICUD setting PDG

1. Select “ICUb” tab to open the ICUb setting window.

2. Click “Interrupts” on the tree view.

3. Check "Use IRQ2".

4. Select “Falling edge” for the detection method of IRQ2.

5. Select “CPU (After activating DTC and data transfer completion)”.

6. CPU interrupt will not be used then set “0” to the CPU interrupt priority level.

“* PDG2 - [rx63n_demo3.pd2 =]

@ File Wiew Tool Help -8 X
D | %’1 2 ?
= ¥ Interrupt Cont -~
B [nienonts Enable digital fiter
1 Exceptions
l [ Use IRQ2 I 4
Detection method: | Falling edge v B
Interupt request destination; | CPU [After activating DTC and data transfer completion] b |
CPU interrupt pricrity level: o &] I:I 5
[ Enable digtal fiter @ 6
[JUseIRQ3
r N 1

IR leodetFne | v
sistem | Lvoa | mck | {pc | Ayicub [ suse} | omaca | Exomaca [ prea [ 1jo | Mruza | poeza | Tpua | pea [ TR | v [ Rica | wota [ wota [ scr [ Ruc | 4]

Generated Source File Information nox

Ready TJUM

(7) Generating source files PDG

To generate source files, click on the tool bar. For details on generating source files, refer to section
4.1.1 (9), Generating source files.

(8) Preparing the High-performance Embedded Workshop project HEW

Start the High-performance Embedded Workshop and make RX63N workspace. For details on making
High-performance Embedded Workshop project, refer to section 4.1.1 (10), Preparing the
High-performance Embedded Workshop project.

PDG
(9) Adding the generated source files to the High-performance Embedded Workshop project

To add the generated source files to High-performance Embedded Workshop, click i& on the tool bar.
For details on adding the source files to High-performance Embedded Workshop project, refer to section
4.1.1 (11), Adding the generated source files to the High-performance Embedded Workshop project.
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(10) Making the program on High-performance Embedded Workshop

HEW

By changing the part of “main” function, make the following program on High-performance Embedded

Workshop.

/linclude "R_PG_< project name>.h"
#include "R_PG_rx63n_demo3.h"

/IDTC vector table
#pragma address dtc_vector_table = 0x00002000
uint32_t dtc_vector_table [256];

/IDTC transfer data storage area (IRQ2)

uint32_t dtc_transfer_data_IRQ2 [4];

/[Transfer source
#pragma address dtc_src_data = 0x00002410
uint8_t dtc_src_data [10] = "ABCDEFGHIJ";

/[Transfer destination
#pragma address dtc_dest_data = 0x00002420
uint8_t dtc_dest_data [10];

void main(void)

#pragma address dtc_transfer_data_IRQ2 = 0x00002400

{
/linitialize transfer destination
inti;
for(i=0; i<10; i++ ){

dtc_dest_data[i] = 0;

}
R_PG_Clock_WaitSet(0.01); //Set up the clocks (wait cycle insertion)
/I Set up the DTC (e.g. vector table address)
R _PG_DTC_Set();
/I Set up the DTC (transfer data of IRQ2)
R_PG_DTC_Set_IRQ2();
R_PG_Extinterrupt_Set_IRQ2(); // Setup IRQ2
R_PG_DTC_Activate(); // Make the DTC be ready to the trigger
while(1);

}
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(11) Connecting to the emulator, building the program and downloading

HEW

Build the program and download it. For details on connecting to the emulator, building the program, and

downloading refer to section 4.1.1 (13), connecting to the emulator, building the program and executing.

(12) Adding the variable of the transfer destination

HEW

Open the Watch window and add the variable "dtc_dest_data”. Expand the array and set it to the real time

update to monitor the variable change during execution.

Watch =)
(ADr (0B 7 x5 |e o
Name | Value | Address Type Scope |
—Udtc_dest_data "mX¥je pxd+" { 00002420 } (uint8 t[10]) [Current Scope]
R [0] H'6d 'm' { 00002420 } (uint8 t)
R [1] H'58 'X' { 00002421 } (uintB_t)
R [2] H'9E 'L [ 00002422 } (uint® t)
R [3] H'EE 'L { 00002423 } (uint® t)
R [4] H'O07 '.° { 00002424 } (uint® t)
R [5] H'88 'L { 00002425 } (uint® t)
R [é&] H'fe '.' { 00002426 } (uint® t)
R [7] 5'd7 'Lt [ 00002427 } (uint8 t)
R [8] H'E2 'L { 00002428 } (uint8® t)
R [9] H'la '." { 00002429 } (uint8 t)
|« » |\ watch1 { watch2 }, watch3 }, Watch4 [

(13) Executing the program and monitoring the result of the transfer

HEW

Start the execution and push the SW1. The value of “dtc_dest_data” on the watch window will change.

’ Hame

|Value
--R dtc dest data "mX¥ge pxd-s"
R (0]
R [1] H'0O *"."
R [2] H'00 .
R [3] H'00 '.°
R [4] H'00 .
R [35] H'0O *"."
R [&] H'00 .
R 7} H'00 '.°
R [g] H'00 .
R [9] H'00 '.°
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4.2  When the CubeSuite+ is in Use
This section introduces the usage of the Peripheral Driver Generator by giving instructions on how to use the
Peripheral Driver Generator and CubeSuite+ to create a tutorial program that implements the following
operations on the Renesas Starter Kit board for the RX63N.

- An LED blinking on Compare Match Timer (CMT) interrupt

The labels given below respectively indicate operations to take place in the Peripheral Driver Generator and in
the CubeSuite+.

( )
PDG : Operations in the Peripheral Driver Generator
CubeSuite+ : Operations in the CubeSuite+
- J
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4.2.1 An LED blinking on Compare Match Timer (CMT) interrupt

The LED2 on RSK board is connected to P10. In this tutorial, Compare Match Timer and 1/O port will be set
up to blink this LED as follows.

Note : If there is a switch that enables/disables P10 on the RSK board, enable it.

- Turn on the LED ‘
at compare match
(odd number of times)
-Turn offthe LED @
at compare match
(even number of times)

LED2

CMT counter value

AN\ odd number even number odd number even number
of times of times of times of times
500 [mseC]
‘ EEEN EEEEN
N
\ 4 \ 4 \ 4 \ 4
M Mo
o—©0 > @—@

LED ON LED OFF LED ON LED OFF
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(1) Making the Peripheral Driver Generator project

Make the new Peripheral Driver Generator project

“rx63n_demo4”. For details on how to make the new

Peripheral Driver Generator project, refer to section

4.1.1 (1), Making the Peripheral Driver Generator

project.
Set the CPU type as follows.

Series : RX600
Group : RX63N

Part No. : RSFS63NEDDFC

Note: If another type of chip is mounted on your

RSK board, select corresponding CPU type.

(2) Clock setting

PDG

PDG

Project new

3

Froject name:
| rxE3r_demod

|]

Drirectony:

|c::'\ren3$as\F'Dl32_|:urni

| Browse...

Device selection

Series: | FiXB00 v|
Group: | RXEIN v |
Part No.: \RSFSEIMEDDFC v |
Package: \PLOPO17EKE-A |
ROMespacity | 2M|
RAM capacity: bytels)
[ ok || cencel |

1. The clock setting window opens and the error icons are displayed in the initial state. For icons such as

€9 and @ displayed on window, refer to section 4.1.1 (2), Initial state.

2. For the clock setting, refer to section 4.1.1 (3), Clock setting.

(3) Endian setting

PDG

For the endian setting, refer to section 3.3, Endian.

R20UT2186EJ0102 Rev.1.02
May 16, 2014

RENESAS

Page 62 of 434



RX63N/RX631 Group Peripheral Driver Generator Reference Manual Tutorial

(4) 1/O Port setting PDG

The LED2 on RSK is connected to P10 so set P10 to output port.

1. Select “I/O” tab
2. Select “Port 1”
3. Check “P10”

4. Select “Output”

“* PDG2 - [rx63n_demod pd? *]

@ File  Wiew Tool Help - a x
DEE B%B M 2
= @ VO Ports A ~
ort
- Port 1 o
_| Part 3 2 Uzed az an /0 port Direction Enable input pull-up resistor
----- - Port 4 l |—| I )
lllll ) Part 5 P10 [w] 3 Output “
----- ] Fort g P11 | Imput 4
----- - Port?  —
""" o Port 8 P12 F1 Iriput
----- ] Port 3
----- o Fort & P13 ] Input 1 ¥
-----  Fort B % |4 | / - >
SYSTEM I LVDA I MCK | LPC I IZUb I Buses I DMACH I EXDMACa I DTta I 1/0 I I'\"I)'LIZa I POEZ2a I Tpﬂﬂ

Generated Source File Information

CAP |NUM |SCRL

(5) CMT setting-1 PDG

In this tutorial, CMTO is used.

1. Select "CMT" tab
2. Select "CMTO"
3. Check "Use this channel”

P D 63n_demod._pd -
E2 File  View Tool Help -5 x
DEE BRB & 2

[

= 43 Compare Match Timer GMT?
= hit 0

2 CMTO | CMT1 |
lLIse thiz channel l

Count zettings 3

Count source: Intermal clock [PCLE/S)
Count zaurce frequancy: 1 0.375000) b w

< 3
g ExXDMACa IDTCa I IIo I MTIZa I POEZa I TPUa I PP& I TMR @EMT RTCa I WDTa I IWDTa ﬂﬂ

Ready CAPNOM SCRL
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(6) CMT setting-2 PDG

Set the other items as follows.

-Count source: Internal clock(PCLK/512)

-Interrupt operating period: 500 msec

Count zettings

Count sounce:; Internal clock [PCLK./A12] W
Count source frequency: [0.005853| pHz
Intermupt operating penod: 500 Actual value: A00.053333 mzec

Errar: 0.M0EET 2

(7) CMT setting-3 PDG

Set the interrupt notification functions.

This functions are called when the interrupt occurs.

-Check “Use compare match interrupt (CMIn)”
Notification function name is "CmtOIntFunc"

Compare match value [CMCOR]: 2929}
-

Compare match values are
automatically calculated

[]ilz¢ compare match ntermpt fCRINE

erupt request destination; | CFU

CPL interupt pricrity level:

154

[rkermupt notification function name; ||:mt|:||ntFur‘||:

(8) Generating source files

PDG

To generate source files, click on the tool bar. For details on generating source files, refer to section

4.1.1 (9), Generating source files.

R20UT2186EJ0102 Rev.1.02
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(9) Preparing the CubeSuite+ project

Start the CubeSuite+ and make RX63N workspace.

CubeSuite+

-
Create Project

Using microcontroller : RSF563NEDXFC(176pin)
Kind of project : Application(CC-RX)

Microcontroller: |RX

Using microcontroller:

5, (Search microcontroller)

| |Product Name:R5F563NEDxFC
On-chip ROM size[KBytes]: 2048
On-chip RAM size[Bytes]: 131072

RSF563MEDXEC(176pin)

.3 RSF5E3MEDXLK(145pin)
- RXE3T

Kind of project: | Application{CC-RX)

Project name: :-rx'EBrl_demod

Flace: CivlorkSpace
Make the project folder
C\L’U-DrlcSpaoe‘.ncBEn_dede‘rxﬂ n_éemt.)-l...ri'.rtpj. :

[7] Pass the file composition of an existing project to the new project

Additional Information: Package=PLQPO17EKE-4

| | = (o

L=]

Project to be passed: | (Input project ."-:l:l:: be diverted Browse...
Copy composition files in the diverted project folder to a new project folder.
|
[ Create || cCancel || Hip |
|
_ _ l Project is complete
rx63n_demod - CubeSuite+ - [Output] ) — T Te———
File Edit View Project Build Debug Tool Window Help
Bson BES X DB 9O HE L AT R IE N TR M ORCHC R NN R A o
SRR
Project Tree X lProperty| bkt
% D 3 I[B mB3n_demod Property [ B ][ or
= :_E ndi3n demod (Project’ = F_“B
8 RSF563NEDKFC (Microcontroller) e G dermod it : _
4‘ CC-RX (Build Tool) - .;I:-sc-ll.-ts path C:\Work Space\mE3n_demod reb3n_demod mtpj
= RX Simulator (Debug Tool) s
P Program Analyzer (Analyze Tool)
(3 File
&] dbsct.c
intprg.c
resetprg.c i
rxb3n_demod.c I
sbrk.c
vecttbl.c File name
indefine.h This is the name of the file to which the information of this main project is to be saved.
shri.h
stacksct..h  Project | =
typedefine.h
vect.h Outp !
[ZOF]
All Messages l,,-"r -
Il [ | 11 1 I [ If I [
F1 F2 [E] | ”th (IF& [IF? |Fa ”LFH i £ |2
1line  1ColumnRead only g DISCOMNECT
L -— -
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(10) Adding the generated source files to the CubeSuite+ project

1. To add source files to CubeSuite+, click T'L"j‘ on the tool bar. PDG

2. This is a linkage setting of Renesas Peripheral Driver Library.
When using multiple lib files, linkage order can be set in this dialog box.

Library link priority setup

Set the priarity in which order libraries are linked.

Pricrity high

B

~
|

Pricrity low |5 |

! ak ! Cancel

3. Source files are added to CubeSuite+. CubeSuite+

Added source files are put in "AddFromPDG" category.

Project Tree 3 x

; @8

- PR

: R5F563NEDFC (Microcontroller)
.4, CC-RX (Build Tool)

-2, RX Simulator (Debug Tool)

T:' Program Analyzer (Analyze Tool)
-3 File

----- ﬂ Build tool generated files

----- ‘ﬂ dbsct.c

..... t| iodefine.h
..... n] sbrich
----- h-| stacksct.h

&1 1} AddFromPDG

-] SYSTEM

|_]]l 10

m-[ ) cmT

|_|]| i_src
i.h] R_PG_né3n_demad.h
: i'J R_PG_IntFuncsExtern.h

i..h-| R_PG_RPDL_headers.h
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(11) Making the program on CubeSuite+ CubeSuite+

By changing the part of “main” function, make the following program on CubeSuite+.

/linclude "R_PG_<project name>.h"
#include "R_PG_rx63n_demo4.h"

bool led=false;

void main(void)
{

//Set up the clocks (wait cycle insertion)
R_PG_Clock_WaitSet(0.01);

//Set up port P10

R_PG_IO_PORT_Set_P10();

//Set up the CMT
R_PG_Timer_Set CMT_UO_CO0();

//Start the CMT count

while(1);
}

void CmtOIntFunc(void)

R_PG_IO_PORT_Write_P10(1); //Initial output value

R_PG_Timer_StartCount_ CMT_UO0_CO0();

/I Compare match interrupt notification function

{
if( led ){
[[Turn off the LED
R _PG_IO_PORT_ Write P10(1);
led = false;
}
else{
[[Turn on the LED
R_PG_IO_PORT_Write_P10(0);
led = true;
}
}
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(12) Connecting to the emulator, building the program, downloading and executing CubeSuite+

1. Connect to the emulator.

File Edit View Project Build

& st [ J A X

Debug | Teol Window Help

D; Download

SRk

Project Tree

? © 3

Build & Download

F&

=3 Connect to Debug Tool

== Hot Plug-in

2. Configure the option setting and build the program.

R

File Edit

1-«"ie':.m|F'r-:rje::t Build Debug Tocol Window Help

&, star Gl Leojact Tree

&

F =

&

=3

& &

Property )

v G

T
@ |~

Code Generator Preview ™

i

ﬁF‘erert}' Disassembl&1| -

View T

¥

Precision of the double type and long double type :
Handles in double precision (-dbl_size=8)

Replaces the int type with the short type
Sign of the char type
Sign of the bit-field type

Selects the ion type size

Order of bit-field members

Assumes the boundary alignment value for structure members is 1
Enables C++ exceptional handling function (try, catch and throw)

Enables the C++ exceptional handling function (dynamic_cast and typeid)
General registers used only in fast interrupt functions

Branch width size

Base register for ROM

File Edit View Project Build Debug Tool Window Help
st [ FEHE X DDEO | HBE B T EHBE A EDLMN @@ M s g
FEEE T
Project Tree n grxﬁnfdemm.c“ |Prcperty'DisassembIe1 - X
2 @8 # CC-RX Property B
- T, rx63n demod (Project)* El Build Mode -
B 1 gcontroller) Build mode Default Build
CC-RX (Build Tool) ECE )
R EL (Srizl) (Debre o) Microcontroller type RX600 senies (-cpu=nctD0)
N y Endian type for data Little-endian data (-endian=little) =
i Program Analyzer (Analyze Tool) Rounding method for floating-point round to peamasterameememmma
@ File Handling of denormalized numbers in floating-point constants andles as zeros (-denomalize=off)
Precision of the double type and long double type Handles in double precision (-dbl_size=8) E|

Allocates from right {-bit_order=right)

Mol-unpack)

MNo{noexception)

Nofti=off)

MNone (fint_register=0)

Compiles within 24 bits (branch=24)

MNone i

Precision of the double type and long double type
Selects precision of the double type and long double type.
This option corresponds to the -dbl_size=4 and -dbl_size=8 option

Common Options

Compile Options A AssembleOptions 4 LinkOpt'lons{{ Library Generate Options / -

F1 Open Hel_.[[F@Rename  [[F2 Find Next |[FH REW

”FE Build & D.. ”F'? Build Proj.. HFH Ignore Br... ”]JFH SetDelet.. ”qﬂStep Over ‘F?TStep In ”(E'-_un‘p toF..

[™)BREAK

Dm ]GJR): E1(Serial) (%) Mot measured

¥

Build button
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3. Download the program.

g™

| i Download button

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

Reset go button

5
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4.3 When the e2 studio is in Use

This section introduces the usage of the Peripheral Driver Generator by giving instructions on how to use the
Peripheral Driver Generator and e2 studio to create a tutorial program that implements the following
operations on the Renesas Starter Kit board for the RX63N.

- Data transfer between SClc channels 0 and 2

The labels given below respectively indicate operations to take place in the Peripheral Driver Generator and in
the e2 studio.

4 N\
PDG : Operations in the Peripheral Driver Generator
: Operations in the e2 studio
(. /
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431 Data transfer between SClc channels 0 and 2

In this tutorial, SCI channel 0 and 2 will be set up to transfer data in asynchronous mode. Connect the
transmission pin of channel 0 (TXDO0) and the reception pin of channel 2 (RXD2) on the RSK board as
follows.

TXDO JAZ JAL RXD2

A A

Note : If there are switches that enables/disables TXDO0 and RXD2 on the RSK board, enable it.

(1)  Preparing the e2 studio project

Start the e2 studio and make RX63N workspace.

C Project [ESEGR

C Project —

Create C project of selected type

Project name:  rx63n_demos

O Project type : Executable(Renesas) *Sample Project

D:¥PDG_Test¥eds ws engrn63n_derl Toolchains : Renesa RXC Toolchain

Create Directory for Project

Project type: Toolchains:
4 [= Executable (Renesas) KPIT GNUARM-RZ-EABI Toolchain
@ Sample Project KPIT GNURL78-ELF Toolchain
E=ars # KPIT GNURX-ELF Toolchain
@ Sample Project KPIT GNUSH-ELF Toelchain
> |= Debug-Only Project Renesas RXC Toolchain ]
> (= Executable (IAR) o e Taakshai

<» V800 Standalone Executable (Green Hills)
& V800 Standalone Static Library (Green Hills)
» VB00 ThreadX Executable (Green Hills)

> (= Makefile project

Show project types and toolchains only if they are supported on the platform

('_?j < Back Mext = l [ Finish l I Cancel
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- S
[e?] C Project =
2 studio - Project Generation <
Select Target Specific Settings .
Toolchain Version : [v2.01.00 -l p
Debug Hardware: [El vl &i’
Data endian : [Litﬂe—emlian data vl .
v,
Select Target: | |RSFS63NEDXFC ‘ a;ggb’
y

Select Configurations:
[¥] Hardware Debug

: Debug using hardware

Select Target

R5F563NEDxFC

[¥] Debug using Simulator : Debug using simulator

Release (no debug)

: Project without any debug information

Build configurations will be created in the project only for the selected debug mode options, however by default the project will be built for the
active configuration i.e., first configuration selected from group. Based on the device selection you made (RX600) the debug hardware (E1) and
debug target (R5F563NEDxFC),debug configuration will be automatically created for you.

r ———
TEEETTR. oo oW

File Edit Source Refactor MNavigate Search Project Run Window Help

l;- (#%) Welcome 53
T

RENESAS

Project is complete

o= =
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(2) Making the Peripheral Driver Generator project PDG
Make the new Peripheral Driver Generator project - ;
. Project new rs_(|
“rx63n_demo5”. For details on how to make the new —
Peripheral Driver Generator project, refer to section [P":"E':t name: ]
4.1.1 (1), Making the Peripheral Driver Generator [165n_demeb |
project. Directony:
Set the CPU type as follows. |u::'\renesa3'\F'D|32_|:uru:ui | B
Series : RX600 Device selection
Group : RX63N Series: | FEXE00 v
Part No. : R5SF563NEDDFC Group: |H><83N v|
Part Mo | REFSRAMEDDFC “ |

Note: If another type of chip is mounted on your
RSK board, select corresponding CPU type. Package: | PLOPOT76KB-4 |

ROM capaciy et
Rakd capacity: 128k, byte(z]

[ ]9 ][ Cancel ]
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(3) Clock setting PDG

1. The clock setting window opens and the error icons are displayed in the initial state. For icons such as
€9 and @ displayed on window, refer to section 4.1.1 (2), Initial state.
2. For the clock setting, refer to section 4.1.1 (3), Clock setting.

(4) Endian setting PDG
For the endian setting, refer to section 3.3, Endian.

(5) SClc setting PDG

Select “SCI” tab to open the SClc setting window.

“* PDG2 - [rx63n_demo5.pd2 *]

E? File  Wiew Tool Help
IDEE B%B B 2

= #3 Serial Communications Interface (SCI, SCIH) ~
j ggﬁ Channel:
----- - SCI2 _ L4
..... ) 5CI3 Uze thiz charinel
---- j ggg Mode zettings
..... 5516 Mode:
----- - sci ; _
,,,,, O} SCI Function selection;
----- . p=in)] i
_____ ) son 5Pl maode;
----- - 3o
..... ) sChz Enable multi-processor communications function |0V o receiving station:
Enable noize canceliing function =
3 /‘\ bt

(lTa SCI | RIIY

ad | 3
DTCa | o | MTUza | PoEZa | TPUa | PPa | TR | cmT | RTca | wota [ 1w Rep | 168 | cRC | 5124Da | ADb | Dia lﬂl R

Generated Source File Information o X

Ready mm'ﬁ |
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(6) SCIO (transmitter) setting PDG

Make the setting for SCIO as follows.
1. Select SCI0 on the tree view.

= 2y Serial Communications Iterface (S5CIz, SGI)
- SoId
- Sl
=T

2. Check “Use this channel”.
3. Select “Asynchronous mode”.
4, Select “Transmission” for the function.

5. Leave the data format settings at the default.

Ilze thiz channel
-2
| 3

tdode: [|.t'-‘«synchrnnous mode w | J

tode zettings

Function selection: [lTransmissiDn V| ]

[ 4]

[] Enable multi-processor communications function

Enable noige cancelling function

[rata format
Drata length: | 3 itz A |
Parity bit: | Mohe A |
Stop bit: 1 bit v/

Data direction: | LSE-first v |

6. Set the bit rate to “9600bps”.

Transfer speed

todule operating clock [PCLE.] frequency: |

3_uunnnn| bHz

Transfer clock:

3

| Internal clock
| 6
[Bit rate; 3600 bsz

Actual value:

Errar:

3375000000 bps

2343750 X

7. Select “Notify the transmission completion of all data by function call” for the data transmission method.

[1ata tranzmizzion method, D ata reception method

7 |

[ata transmizsion method: | Motify the tranzrmiszion completion of all data by function call L% | 9
Transmit end notification function name: | ScilTFunc ‘
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(7)  SCI2 (receptor) setting PDG

Make the setting for SCI2 as follows.
1. Select SCI2 on the tree view.

= @ Serial Communications Interface (SCIc, SCI)
@ sco

2. Check “Use this channel”.
3. Select “Asynchronous mode”.
4. Select “Reception” for the function.

5. Leave the data format settings at the default.

Use this channel -
2

tode zettings

tode; |.~’-‘-.synchmnnus mode w |

Function selection: [lHeceplion v| ]

[] Enable mulki-processor communications function

[1Enable noize canceling function

Drata format
Drata length: | 3 hits A |
Parity bit: | Hohe w |
Stop bit: |'| ulls v|
Data direction: | L5B-first w |

6. Set the bit rate to “9600bps”.

Transfer speed

todule operating clock [PCLE.] frequency: |

3_uunnnn| bHz

3

Transfer clock: | Internal clock
| 6
[Bit rate; 3600 bsz Actual value:

Errar:

3375000000 bps

2343750 X

7. Select “Notify the reception completion of all data by function call” for the data reception method.

D ata tranzmizzion method, Data reception method

7]

D ata reception method: Matify the reception completion of all data by function call

v @

Receive end notification function name: |5Ci2F‘ eFunc
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(8) Generating source files

PDG

To generate source files, click on the tool bar. For details on generating source files, refer to section

4.1.1 (9), Generating source files.

(9) Adding the generated source files to the e2 studio project

PDG

To set a build property of e2 studio, click on the tool bar. A project is established besides the
registration of afile. Please refer to "6  About registration to IDE of a generation file™ about setting of a

project.

A file is added to the project of e2 studio.

An added file is registered by a folder image of a generation source of Peripheral Driver Generator.

o 5 S |

[ Project Explorer &3 =
BE&|S
i~ x63n_demo5
» [ml Includes
4 [ src

4 = rxB3n_demod
> 7= i_srnc

s [h| R_PG_IntFuncsExte
- [8 R_PG_RPDL_heade
» [n R_PG_rx63n_demo
%] rx63n_demo5.pd2
K3 @ dbsct.c
: [n] iodefine.h

el | L | b

8

=

m
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(10) Making the program on €2 studio

By changing the part of “main” function, make the following program on e2 studio.

/linclude "R_PG_<project name>.h"
#include "R_PG_rx63n_demo5.h"

/ISCIO transmission data
uint8_t tr_data[10] = "ABCDEFGHIJ";

/ISCI2 reception data storage area
uint8_t re_data[10] = "---------- "

void main(void)

{
//Set up the clocks (wait cycle insertion)
R_PG_Clock_WaitSet(0.01);
/I Set up the SCIO
R_PG_SCI_Set_CO0();
/I Set up the SCI2
R_PG_SCI_Set_C2();
/I Start SCI2 reception (number of data : 10)
R_PG_SCI_StartReceiving_C2( re_data, 10 );
/I Start SCI0 transmission (number of data : 10)
R_PG_SCI_StartSending_CO( tr_data, 10 );
while();

}

/ISCIO0 transmission end notification function

void SciOTrFunc(void)

{
//Stop SCI0O communication
R_PG_SCI_StopCommunication_CO0();

}

/ISCI2 reception end notification function
void Sci2ReFunc(void)

{
//Stop SCI2 communication
R_PG_SCI_StopCommunication_C2();
}
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(11) Connecting to the emulator, building the program and downloading

1.Set options options and execute a build.

|E| Debug - m63n_demaos,/src/rx63n_demaos.c - e2 studio

:Elﬂ

Edit Source Refactor Navigate Search Project Run Window Help
New Alt+shift+N v |[SESE | | 0@~
Open File... Quick Access it ‘ 0§ C/C++ |35 Debug
Close Ctrl+Ww L = g =y
Close All Ctrl+Shift+W - ) =
R_PG_IO_PORT_SetPortNotAvails = 2E W e
Save Ctrl+5 . -
. //5et up the clocks (wait cyc
Save As... R_PG_Clock_WaitSet(R.81); £+ main(void
save Al Ctrl+Shift+S ,
// Set up the SCIe i R_PG_6
Revert R_PG_SCI_Set_C@(); ® ftr_data:
BOSS // Set up the SCI2 © re_fjata i
&/ Rename... F2 R_PG_SCI_set_C2(); e main(void
= @ ScilTrFun
27 Refresh F5 // Start SCI2 reception (numk|Z )
Convert Line Delimiters To » R_PG_SCI_StartReceiving C2( r| | @ ScizRefur
A& abort{voic
Print... Ctrl+P //{ Start SCI@ transmission (r
R_PG_SCI_StartSending_C@( tr_
Switch Workspace »
Restart while(1); i
4 I 3 4 I 3
g2y Import... l l |
e Export... . . P oErR ey . = g
Properties Alt+Enter o - -
play at this time.
1 rx63n_demoS.c [rx63n_demos/src]
2 reset_program.c [rx63n_demoS/src]
Exit
Properties for rx63n_demo5 UM
—
type filter text Settings 3 f=1K v v |
> Resource
Builders Conﬁgurati{: [ All configurations ]5 1 -property
4 C/C++ Build 2.Sett|ng3
Build Veriables _ _ _ 3.All configurations
Change Toolchain Ver i Tool Settings |,ﬁ- Build Steps | Build Artlfactl 4.section
Dependency Scan '
bev > Compiler _ 5.FIXEDVECT : OxFFFFFFDO
. > 3 Assembler Sections vig
nvi =
- 4 B Linker Address Section Name - 3
o g
# Defi
mewmizkeh Editor & betines R1 7
(& Advanced B3
» CfC++ General . "
(& List
Project References o . R_2
4 (& Optimizd
Run/Debug Settings - B
Task Repasit . R Add Section
A ‘ @ section O0xFFEODOOO PResetPRG
= Symbol fils X e
- R Secti
3 User c1 emove ion
(& Subcommand file c2 3
4 Qutput i =P
(# Advanced
4 [y Standard Library L
(& Mode w*
(& Contents L
(5 Object PINtPRG
4 (& Optimize
)
O o | - (# Advanced < OxFFFFFFDO FIXEDVECT B -
® [ OK ] [ Cancel

¥
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2.download a program.

(12) Adding the variable of the reception data

Open the Expressions window and add the variable "re_data".

#

Lo ) |
&’ Expressions 53 <k E| = S%|L=ﬁ f|'ﬁ>¢3‘ ¥ =g
Expression Type Value &
4 (= re data uint8_t [10] 0x428 <re_da...
()= re_datz uint8_t 45 '
(9= re_datz uinkt8_t 45
)= re_datz uint8_t 45"
()= re_datz uint8_t 45 '
(9= re_datz uint8_t 45"
)= re_datz uint8_t 45"
(9= re_datz uinktB8_t 45 -
(9= re_datz uint8_t 45"
)= re_datz uintd_t 45
(9= re_datz uinktB8_t 45 -
g Add new e i
P b

(13) Executing the program and monitoring the result of the transfer

Start the execution and check the value of “re_data” on the watch window.

[ESREERT)
& Expressions 52 =t E||=E= 3&|L=f'=_«¢|'f%& Y= H
Expression Type Value o
a4 (= re_data uint8_t [10]  0x428 <re...
G- re_data[0] uint8_t 65 A’
G- re_data[1] uint8_t 66 'B'
t9= re_data[2] uint8_t 67 'C'
G- re_data[3] uint8_t 68 'D'
9= re_data[4] uint8_t 69 'E
¢9= re_data[5] uint8_t 70'F
G- re_data[6] uint8_t 71'G
G- re_data[7] uint8_t 72'H
9= re_data[8] uint8_t 73T
G- re_data[9] uint8_t 747
=r Add new expres
4 3
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5. Specification of Generated Functions

Table 5.1 shows generated functions for the RX63N/RX631.

Table 5.1  Generated Functions for the RX63N/RX631
Clock-generation circuit

Generated Function

Description

R_PG_Clock_Set

Set up the clocks

R_PG_Clock_WaitSet

Set up the clocks (wait cycle insertion)

R_PG_Clock_Start MAIN

Start the main clock oscillator

R_PG_Clock_Stop_MAIN

Stop the main clock oscillator

R_PG_Clock_Enable_MAIN_ForcedOscillation

Enable the main clock forced oscillation

R_PG_Clock_Disable_MAIN_ForcedOscillation

Disable the main clock forced oscillation

R_PG_Clock_Start SUB

Start the sub-clock oscillator

R_PG_Clock_Stop_SUB

Stop the sub-clock oscillator

R_PG_Clock_Start LOCO

Start the low-speed on-chip oscillator
(LOCO)

R_PG_Clock_Stop_LOCO

Stop the low-speed on-chip oscillator
(LOCO)

R_PG_Clock_Start HOCO

Start the high-speed on-chip oscillator
(HOCO)

R_PG_Clock_Stop_HOCO

Stop the high-speed on-chip oscillator
(HOCO)

R_PG_Clock_PowerON_HOCO

Turn on the high-speed on-chip oscillator
(HOCO) power supply

R_PG_Clock_PowerON_HOCO

Turn off the high-speed on-chip oscillator
(HOCO) power supply

R_PG_Clock_Start PLL

Start the PLL circuit

R_PG_Clock_Stop_PLL

Stop the PLL circuit

R_PG_Clock_Enable_BCLK_PinOutput

Enable BCLK pin output

R_PG_Clock_Disable_BCLK_PinOutput

Disable BCLK pin output

R_PG_Clock_Enable_SDCLK_PinOutput

EnableSDCLK pin output

R_PG_Clock_Disable_SDCLK_PinOutput

Disable SDCLK pin output

R_PG_Clock_Enable_MAIN_StopDetection

Enable the main clock oscillation stop
detection function

R_PG_Clock_Disable_MAIN_StopDetection

Disable the main clock oscillation stop
detection function

R_PG_Clock_GetFlag_MAIN_StopDetection

Acquire the main clock oscillation stop
detection flag

R_PG_Clock_ClearFlag_MAIN_StopDetection

Clear the main clock oscillation stop
detection flag

R_PG_Clock_GetSelectedClockSource

Acquire the current internal clock source

R_PG_Clock_GetClocksStatus

Acquire the status of the clocks

R_PG_Clock_GetHOCOPowerStatus

Acquire the status of high-speed on-chip
oscillator (HOCO) power supply

Voltage Detection Circuit (LVDA)
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Generated Function

Description

R_PG_LVD_Set

Set up the voltage detection circuit
(Voltage-monitoring 1 and 2)

R_PG_LVD_GetStatus

Get the status flag of Voltage Detection Circuit

R_PG_LVD_ClearDetectionFlag_LVD<Voltage Detection Circuit
number>

Clear Voltage Monitoring n Voltage Change

Detection Flag n:lor2

R_PG_LVD_Disable_LVD<Voltage Detection Circuit number>

Disable Voltage Monitoring n n:1or2

Frequency Measurement circuit (MCK)

Generated Function

Description

R_PG_MCK_Set

Set up the frequency measurement circuit

R_PG_MCK_Change_ReferenceClock

Change the reference clock

R_PG_MCK_StopModule

Shut down the frequency measurement
circuit

Low Power Consumption

Generated Function

Description

R_PG_LPC_Set

Set up the low power consumption functions.

R_PG_LPC_Sleep

Enter sleep mode

R_PG_LPC_AlIModuleClockStop

Enter all module clock stop mode

R_PG_LPC_SoftwareStandby

Enter software standby mode

R_PG_LPC_DeepSoftwareStandby

Enter deep software standby mode

R_PG_LPC_lIOPortRelease

Release retained /O port state

R_PG_LPC_ChangeOperatingPowerControl

Change the operating power control mode

R_PG_LPC_ChangeSleepModeReturnClock

Change the sleep mode return clock source

R_PG_LPC_GetPowerOnResetFlag

Acquire the value of the power-on reset flag

R_PG_LPC_GetLVDDetectionFlag

Acquire the value of the LVD detection flags

R_PG_LPC_GetDeepSoftwareStandbyResetFlag

Acquire the value of the deep software

standby reset flag

R_PG_LPC_GetOperatingPowerControlFlag

Acquire the value of the operating power

control mode transition flag

R_PG_LPC_GetStatus

Get the status of the low power consumption

functions

R_PG_LPC_WriteBackup

Write data into the deep standby backup

registers

R_PG_LPC_ReadBackup

Read data from the deep standby backup

registers

Register Write Protection Function

Generated Function

Description

R_PG_RWP_RegisterWriteCgc

Enables or disables writing to registers

associated with the clock generation circuit

R_PG_RWP_RegisterWriteModeLpcReset

Enables or disables writing to registers
associated with the operating mode, low

power comsumption, and software reset

R_PG_RWP_ReqgisterWriteLvd

Enables or disables writing to registers
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associated with LVD

R_PG_RWP_RegisterWriteMpc

Enables or disables writing to pin-function

selection registers

R_PG_RWP_GetStatusCgc

Acquires a value indicating whether writing to
registers associated with the clock

generation circuit is enabled or disabled

R_PG_RWP_GetStatusModelLpcReset

Acquires a value indicating whether writing to
registers associated with the operating
mode, low power comsumption, and

software reset is enabled or disabled

R_PG_RWP_GetStatusLvd

Acquires a value indicating whether writing to
registers associated with LVD is enabled or
disabled

R_PG_RWP_GetStatusMpc

Acquires a value indicating whether writing to
pin-function selection registers is enabled or
disabled

Interrupt controller (ICUb)

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_Extinterrupt_EnableFilter_<interrupt type>

Re-enable the digital filter

R_PG_Extinterrupt_DisableFilter_<interrupt type>

Disable the digital filter

R_PG_Softwarelnterrupt_Set

Set up the software interrupt

R_PG_Softwarelnterrupt_Generate

Generate the software interrupt

R_PG_Fastinterrupt_Set

Set an interrupt as the fast interrupt

R_PG_Exception_Set

Set exception handlers

Buses

Generated Function

Description

R_PG_ExtBus_PresetBus

Set the bus priority

R_PG_ExtBus_SetBus

Set the bus pins and the bus error monitoring

R_PG_ExtBus_GetErrorStatus

Acquire the status of bus error generation

R_PG_ExtBus_ClearErrorFlags

Clear the bus-error status registers

R_PG_ExtBus_SetArea_CS<CS area number>

Setup CS area

R_PG_ExtBus_SetEnable

Enable external bus

R_PG_ExtBus_DisableArea_CS<CS area number>

Disable CS area

R_PG_ExtBus_SetArea_SDCS

Set up SDRAM area (SDCS)

R_PG_ExtBus_Initialize_SDCS

Start the SDRAM initialization sequence

R_PG_ExtBus_AutoRefreshEnable_SDCS

Enable the SDRAM auto refresh

R_PG_ExtBus_AutoRefreshDisable_SDCS

Disable the SDRAM auto refresh

R_PG_ExtBus_SelfRefreshEnable_SDCS

Enable the SDRAM self refresh

R_PG_ExtBus_SelfRefreshDisable_SDCS

Disable the SDRAM self refresh

R_PG_ExtBus_AccessEnable_SDCS

Enable SDRAM operation

R_PG_ExtBus_AccessDisable_SDCS

Disable SDRAM operation
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R_PG_ExtBus_GetStatus_SDCS

Acquire the status of SDRAM

R_PG_ExtBus_SetDisable

Disable the external bus

DMA controller (DMACA)

Generated Function

Description

R_PG_DMAC_Set_C<channel number>

Set up a DMAC channel

R_PG_DMAC_Activate_C<channel number>

Make the DMAC be ready for the start trigger

R_PG_DMAC_StartTransfer_C<channel number>

Start the one transfer of DMAC (Software trigger)

R_PG_DMAC_StartContinuousTransfer_C<channel number>

Start the continuous transfer of DMAC

(Software trigger)

R_PG_DMAC_StopContinuousTransfer_C<channel number>

Stop the software-triggered continuous
transfer of DMAC

R_PG_DMAC_Suspend_C<channel number>

Suspend the data transfer

R_PG_DMAC_GetTransferCount_C<channel number>

Get the transfer counter value

R_PG_DMAC_SetTransferCount_C<channel number>

Set the transfer counter

R_PG_DMAC_GetRepeatBlockSizeCount_C<channel number>

Get the repeat/block size counter value

R_PG_DMAC_SetRepeatBlockSizeCount_C<channel number>

Set the repeat/block size count

R_PG_DMAC_ClearlInterruptFlag_C<channel number>

Get and clear the interrupt request flag

R_PG_DMAC_GetTransferEndFlag_C<channel number>

Get the transfer end flag

R_PG_DMAC_ClearTransferEndFlag_C<channel number>

Clear the transfer end flag

R_PG_DMAC_GetTransferEscapeEndFlag_C<channel number>

Get the transfer escape end flag

R_PG_DMAC_ClearTransferEscapeEndFlag_C<channel number>

Clear the escape transfer end flag

R_PG_DMAC_SetSrcAddress_C<channel number>

Set the source address

R_PG_DMAC_SetDestAddress_C<channel number>

Set the destination address

R_PG_DMAC_SetAddressOffset_C<channel number>

Set the address offset

R_PG_DMAC_SetExtendedRepeatSrc_C<channel number>

Set the source address extended repeat value

R_PG_DMAC_SetExtendedRepeatDest_C<channel number>

Set the destination address extended repeat value

R_PG_DMAC_StopModule_C<channel number>

Stop the DMAC channel

EXDMAC controller (EXDMAC)

Generated Function

Description

R_PG_EXDMAC_Set_C<channel number>

Set up an EXDMAC channel

R_PG_EXDMAC_Activate_C<channel number>

Make the EXDMAC be ready for the start
trigger

R_PG_EXDMAC_StartTransfer_C<channel number>

Start the data transfer (Software trigger)

R_PG_EXDMAC_Suspend_C<channel number>

Suspend the data transfer

R_PG_EXDMAC_GetTransferCount_C<channel number>

Get the transfer counter value

R_PG_EXDMAC_SetTransferCount_C<channel number>

Set the transfer counter

R_PG_EXDMAC_GetRepeatBlockSizeCount_C<channel

number>

Get the repeat/block/cluster size counter

value

R_PG_EXDMAC_SetRepeatBlockSizeCount_C<channel

number>

Set the repeat/block/cluster size counter

value

R_PG_EXDMAC_ClearInterruptFlag_C<channel number>

Get and clear the interrupt request flag

R_PG_EXDMAC_GetTransferEndFlag_C<channel number>

Get the transfer end flag

R_PG_EXDMAC_ClearTransferEndFlag_C<channel number>

Clear the transfer end flag
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R_PG_EXDMAC_GetTransferEscapeEndFlag_C<channel

number>

Get the transfer escape end flag

R_PG_EXDMAC_ClearTransferEscapeEndFlag_C<channel

number>

Clear the transfer escape end flag

R_PG_EXDMAC_SetSrcAddress_C<channel number>

Set the source address

R_PG_EXDMAC_SetDestAddress_C<channel number>

Set the destiation address

R_PG_EXDMAC_SetAddressOffset_C<channel number>

Set the address offset

R_PG_EXDMAC_SetExtendedRepeatSrc_C<channel number>

Set the source address extended repeat

value

R_PG_EXDMAC_SetExtendedRepeatDest_C<channel number>

Set the destination address extended repeat

value

R_PG_EXDMAC_StartContinuousTransfer_C<channel number>

Start the continuous data transfer (Software

trigger)

R_PG_EXDMAC_StopContinuousTransfer_C<channel number>

Stop the continuous data transfer

R_PG_EXDMAC_StopModule_C<channel number>

Stop the EXDMAC channel

Data Transfer Controller (DTCa)

Generated Function

Description

R_PG_DTC_Set

Set up the DTC

R_PG_DTC_Set_<trigger source>

Set the DTC transfer data

R_PG_DTC_Activate

Make DTC be ready for the trigger

R_PG_DTC_SuspendTransfer

Stop transfer data

R_PG_DTC_GetTransmitStatus

Get transfer data status

R_PG_DTC_StopModule

Shut down the DTC

1/0 port

Generated Function

Description

R_PG_IO_PORT_Set_P<port number>

Set the I/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 Port Input Register

R_PG_IO_PORT_Read_P<port number><pin number>

Read 1-bit data from Port Input Register

R_PG_IO_PORT_Write_P<port number>

Write data to Port Output Data Register

R_PG_IO_PORT_Write_P <port number><pin number>

Write 1-bit data to Port Output Data Register

R_PG_IO_PORT_SetPortNotAvailable

Handle unavailable pins

Multi-Function Timer Pulse Unit 2 (MTU2a)

Generated Function

Description

R_PG_Timer_Set_MTU_U<unit number>_<channels>

Set up the MTU

R_PG_Timer_StartCount_MTU_U<unit number>_C<channel

number>

Start the MTU count operation

R_PG_Timer_SynchronouslyStartCount_MTU_U<unit number>

Start the MTU count operation of two or

more channels simultaneously

R_PG_Timer_HaltCount_MTU_U<unit number>_C<channel

number>

Halt the MTU count operation

R_PG_Timer_GetCounterValue_MTU_U<unit
number>_C<channel number>

Acquire the MTU counter value

R_PG_Timer_SetCounterValue_MTU_U<unit

Set the MTU counter value
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number>_C<channel number>(_<phase>)

R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel
number>

Acquire and clear the MTU interrupt flags

R_PG_Timer_StopModule_MTU_U<unit number>

Shut down the MTU unit

R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel
number>

Acquire the general register value

R_PG_Timer_SetTGR_<general register>_MTU_U<unit
number>_C<channel number>

Set the general register value

R_PG_Timer_SetBuffer_AD_MTU_U<unit number>_C<channel
number>

Set A/D converter start request cycle set
buffer registers (TADCOBRA and
TADCOBRB)

R_PG_Timer_SetBuffer_CycleData_MTU_U<unit
number>_<channels>

Set the cycle buffer register

R_PG_Timer_SetOutputPhaseSwitch_MTU_U<unit
number>_<channels>

Switch PWM output level

R_PG_Timer_ControlOutputPin_MTU_U<unit
number>_<channels>

Enable or disable the PWM output

R_PG_Timer_SetBuffer_PWMOutputLevel _MTU_U<unit
number>_<channels>

Set the PWM output level in the buffer
register

R_PG_Timer_ControlBufferTransfer_MTU_U<unit

number>_<channels>

Enable or disable buffer transfer from the
buffer registers to the temporary registers

Port Output Enable 2 (POE2a)

Generated Function

Description

R_PG_POE_Set

Set up the POE

R_PG_POE_SetHiZ_<Timer channels>

Place the timer output pins in
high-impedance state

R_PG_POE_GetRequestFlagHiZ_<Timer channels/flag>

Acquire the high-impedance request flags

R_PG_POE_GetShortFlag_<Timer channels>

Acquire the MTU output short flags

R_PG_POE_ClearFlag_<Timer channels/flag>

Clear the high-impedance request flags and
the output short flags

16-Bit Timer Pulse Unit (TPUa)

Generated Function

Description

R_PG_Timer_Set_TPU_U<unit number>

Set up the TPU of two or more channels.

R_PG_Timer_Start_TPU_U<unit number>_C<channel number>

Set up the TPU and start the count

R_PG_Timer_SynchronouslyStartCount_TPU_U<unit number>

Start the TPU count operation of two or more

channels simultaneously

R_PG_Timer_HaltCount_TPU<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>_C<channel number>

Acquire the TPU counter value

R_PG_Timer_SetCounterValue_TPU_U<unit
number>_C<channel number>

Set the TPU counter value

R_PG_Timer_GetTGR_TPU_U<unit number>_C<channel

number>

Acquire the TPU general register value

R_PG_Timer_SetTGR_<general register>_TPU_U<unit

Set the TPU general register value
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number>_C<channel number>

R_PG_Timer_GetRequestFlag_TPU_U<unit number>_C<channel ) )
b Acquire and clear the TPU interrupt flags
number>

R_PG_Timer_StopModule_TPU_U<unit number> Shut down the TPU unit

Programmable Pulse Generator (PPG)

Generated Function Description
R_PG_PPG_StartOutput_U<unit number>_G<group number> Set up the PPG and start outputting
R_PG_PPG_StopOutput_U<unit number>_G<group number> Stop outputting
R_PG_PPG_SetOutputValue_ U<unit number>_G<group Set the output value of single group
number>

R_PG_PPG_SetOutputValue_ U<unit number>_G<group Set the output value for a pair of groups

numberl>_G<group number2>

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_PG_Timer_ResumeCount_TMR_U<unit number>(_C<channel Resume counting by a TMR
number>)

R_PG_Timer_GetCounterValue_TMR_Ux<unit number>(_C<channel Get the counter value of a TMR
number>)

R_PG_Timer_SetCounterValue_TMR_Ux<unit number>(_C<channel Set the counter value of a TMR
number>)

R_PG_Timer_GetRequestFlag_TMR_U<unit number>(_C<channel Acquire and clear the TMR interrupt flags
number>)

R_PG_Timer_StopModule _TMR_U<unit number> Stop a TMR unit

Compare Match Timer (CMT)

Generated Function Description
R_PG_Timer_Set_CMT_U<unit number>_C<channel number> Set up the CMT
R_PG_Timer_StartCount_CMT_U<unit number>_C<channel number> Start or resume the CMT count operation
R_PG_Timer_HaltCount_CMT_U<unit number>_C<channel number> Halt the CMT count
R_PG_Timer_GetCounterValue_CMT_Ux<unit number>_C<channel Acquire the CMT counter value

number>

R_PG_Timer_SetCounterValue_CMT_Ux<unit number>_C<channel Set the CMT counter value

number>

R_PG_Timer_SetConstantRegister_CMT_Ux<unit number>_C<channel | Set the CMT constant register value

number>

R_PG_Timer_StopModule _CMT_U<unit number> Shut down the CMT unit

Realtime Clock (RTCa)

Generated Function Description
R_PG_RTC_Start Sets up the RTC and starts its counter
R_PG_RTC_WarmStart Sets up the RTC of warm start and starts its
counter
R_PG_RTC_Stop Suspends counting by the RTC
R_PG_RTC_Restart Restarts counting by the RTC
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R_PG_RTC_SetCurrentTime

Sets the current time

R_PG_RTC_GetStatus

Acquires information on the current state of
the RTC

R_PG_RTC_Adjust30sec

Performs 30-second unit adjustment

R_PG_RTC_ManualErrorAdjust

Corrects an error of the timer

R_PG_RTC_Set24HourMode

Places the RTC in 24-hour mode

R_PG_RTC_Setl12HourMode

Places the RTC in 12-hour mode

R_PG_RTC_AutoErrorAdjust_Enable

Enables automatic correction of errors of the

timer

R_PG_RTC_AutoErrorAdjust_Disable

Disables automatic correction of errors of the

timer

R_PG_RTC_AlarmControl

Enables or disables alarms

R_PG_RTC_SetAlarmTime

Sets the time for an alarm

R_PG_RTC_SetPeriodiclnterrupt

Specifies the cycle for generating the cyclic

interrupt

R_PG_RTC_ClockOut_Enable

Enables the clock output

R_PG_RTC_ClockOut_Disable

Disables the clock output

R_PG_RTC_TimeCapture<number of the input pin for a time capture

event>_Enable

Enables time capturing

R_PG_RTC_TimeCapture<number of the input pin for a time capture

event>_Disable

Disables time capturing

R_PG_RTC_GetCaptureTime<number of the input pin for a time capture

event>

Acquires the captured time

Watchdog Timer (WDTA)

Generated Function

Description

R_PG_Timer_Start WDT

Set up the WDT and start the count

R_PG_Timer_RefreshCounter WDT

Refresh the counter of WDT

R_PG_Timer_GetStatus WDT

Acquires the status flag and count value of
WDT

Independent Watchdog Timer (IWDTa)

Generated Function

Description

R_PG_Timer_Start_IWDT

Sets up the IWDT and starts its timer

R_PG_Timer_RefreshCounter_IWDT

Refresh the counter

R_PG_Timer_GetStatus_IWDT

Acquires the status flag and count value of
IWDT

Serial Communications Interface (SClc, SCld)

Generated Function

Description

R_PG_SCI_Set_C<channel number>

Set a SCI channel

R_PG_SCI_SendTargetStationID_C<channel number>

Transmits the ID code of the receiving
station

R_PG_SCI_StartSending_C<channel number>

Start the data transmission

R_PG_SCI_SendAllData_C<channel number>

Transmit all data

R_PG_SCI_I2CMode_Send_C<channel number>

Transmit data by simple I°C bus interface
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R_PG_SCI_I2CMode_SendWithoutStop_C<channel number>

Transmit data by simple I°C bus interface (no
stop condition)

R_PG_SCI_I2CMode_GenerateStopCondition_C<channel
number>

Generate a stop condition

R_PG_SCI_l2CMode_Receive_C<channel number>

Receive data by simple I°C bus interface

R_PG_SCI_I2CMode_RestartReceive_C<channel number>

Receive data by simple I°C bus interface
(RE-START condition)

R_PG_SCI_I2CMode_ReceivelLast_C<channel number>

Making reception complete in simple I°C bus
interface

R_PG_SCI_I2CMode_GetEvent_C<channel number>

Get the detected event in the simple I’c
mode

R_PG_SCI_SPIMode_Transfer_C<channel number>

Transmit data by simple SPI mode

R_PG_SCI_SPIMode_GetErrorFlag_C<channel number>

Get the serial reception error flag in the
simple SPI mode

R_PG_SCI_GetSentDataCount_C<channel number>

Acquire the number of transmitted data

R_PG_SCI_ReceiveStationID_C<channel number>

Receives the ID code matches the ID of the
receiving station itself

R_PG_SCI_StartReceiving_C<channel number>

Start the data reception

R_PG_SCI_ReceiveAllData_C<channel number>

Receive all data

R_PG_SCI_ControlClockOutput_C<channel number>

Control the output from the SCKn pin (n: 0,
1,5,6,8,9,0r12)

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_ClearReceptionErrorFlag_C<channel number>

Clear 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

I°C Bus Interface (RIIC)

Generated Function

Description

R_PG_I2C_Set_C<channel number>

Set up the I°C bus interface channel

R_PG_I2C_MasterReceive_C<channel number>

Master data reception

R_PG_I2C_MasterReceivelLast_C<channel number>

Complete a master reception process

R_PG_I2C_MasterSend_C<channel number>

Master data transmission

R_PG_I2C_MasterSendWithoutStop_C<channel number>

Master data transmission (No stop condition)

R_PG_I2C_GenerateStopCondition_C<channel number>

Generate the stop condition

R_PG_I2C_GetBusState_C<channel number>

Get the bus state

R_PG_I2C_SlaveMonitor_C<channel number>

Slave bus monitor

R_PG_I2C_SlaveSend_C<channel number>

Slave data transmission

R_PG_I2C_GetDetectedAddress_C<channel number>

Get the detected address

R_PG_I2C_GetTR_C<channel number>

Get the transmit/receive mode

R_PG_I2C_GetEvent_C<channel number>

Get the detected event

R_PG_I2C_GetReceivedDataCount_C<channel number>

Acquires the count of transmitted data

R_PG_I2C_GetSentDataCount_C<channel number>

Acquires the count of received data

R_PG_I2C_Reset_C<channel number>

Reset the bus

R_PG_I2C_StopModule_C<channel number>

Shut down the 1°C bus interface channel
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Serial Peripheral Interface (RSPI)

Generated Function

Description

R_PG_RSPI_Set_C<channel number>

Set up a RSPI channel

R_PG_RSPI_SetCommand_C<channel number>

Set commands

R_PG_RSPI_StartTransfer_C<channel number>

Start the data transfer

R_PG_RSPI_TransferAllData_C<channel number>

Transfer all data

R_PG_RSPI_GetStatus_C<channel number>

Acquire the transfer status

R_PG_RSPI_GetError_C<channel number>

Acquire the error flags

R_PG_RSPI_GetCommandStatus_C<channel number>

Acquire the command status

R_PG_RSPI_LoopBack<loopback mode>_C<channel number>

Set loopback mode

R_PG_RSPI_StopModule_C<channel number>

Shut down a RSPI channel

IEBus Controller (IEB)

Generated Function

Description

R_PG_IEB_Set_C<channel number>

Set up the IEBus interface channel

R_PG_IEB_MasterReceiveStatus_C<channel number>

Read the slave status and unlock

R_PG_IEB_MasterReceiveLockAddress_C<channel number>

Read the locked address

R_PG_IEB_MasterReceiveData_C<channel number>

Master data reception

R_PG_IEB_MasterSendCmd_C<channel humber>

Master command transmission

R_PG_IEB_MasterSendData_C<channel number>

Master data transmission

R_PG_IEB_MasterSendCmdBroadcast_C<channel number>

Master command transmission ( Broadcast )

R_PG_IEB_MasterSendDataBroadcast_C<channel number>

Master data transmission ( Broadcast )

R_PG_IEB_SlaveMonitor_C<channel number>

Slave bus monitor

R_PG_IEB_SlaveWrite_C<channel number>

Set the slave transmit data

R_PG_IEB_GetReceivedMasterAddress_C<channel number>

Get the master address

R_PG_IEB_GetReceivedCmd_C<channel number>

Get the receive command

R_PG_IEB_GetReceivedDataCount_C<channel number>

Get the message length of receive data

R_PG_IEB_GetLockMasterAddress_C<channel number>

Get the lock address

R_PG_IEB_GetGeneralFlag_C<channel number>

Get the general flags

R_PG_IEB_GetTransmitStatus_C<channel number>

Get the transmit status

R_PG_IEB_GetReceiveStatus_C<channel number>

Get the receive status

R_PG_IEB_Reset_C<channel number>

Reset the bus

R_PG_IEB_SetSlaveStatus_C<channel number>

Set the slave transmission status

R_PG_IEB_CancelLock_C<channel number>

Cancel the slave lock status

R_PG_IEB_StopCommunication_C<channel number>

Stop the communication

R_PG_IEB_StopModule_C<channel number>

Shut down the IEBus interface channel

CRC Calculator (CRC)

Generated Function

Description

R_PG_CRC_Set

Set up CRC calculator

R_PG_CRC_InputData

Input a data to CRC calculator

R_PG_CRC_GetResult

Get the the result of calculation

R_PG_CRC_StopModule

Shut down CRC Calculator

12-Bit A/D Converter (S12ADa)

Generated Function

Description

R_PG_ADC_12_Set S12ADO

Sets up the 12-bit A/D converter
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R_PG_ADC_12_StartConversionSW_S12AD0

Starts A/D conversion (by a software trigger)

R_PG_ADC_12_StopConversion_S12AD0

Stops A/D conversion

R_PG_ADC_12_GetResult_S12AD0O

Gets the result of A/D conversion of an
analog input, output from the temperature
sensor, or internal reference voltage

R_PG_ADC_12_ StopModule_S12ADO0

Shuts down the 12-bit A/D converter

10-Bit A/D Converter (ADb)

Generated Function

Description

R_PG_ADC_10_Set_AD<unit number>

Set up the 10-Bit A/D Converter

R_PG_ADC_10_SetSelfDiag_VREF_<voltage>_AD<unit number>

Set up the A/D self-diagnostic function

R_PG_ADC_10_StartConversionSW_AD<unit number>

Start the A/D conversion (Software trigger)

R_PG_ADC_10_StartSelfDiag_AD<unit number>

Start the A/D conversion (Self-diagnostic
function)

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>

Shut down the 10-Bit A/D Converter

D/A Converter (DAa)

Generated Function

Description

R_PG_DAC_Set_C<channel number>

Set up a D/A converter channel

R_PG_DAC_SetWithinitialValue_C<channel number>

Set up a D/A converter channel and input the

data

R_PG_DAC_ControlOutput_C<channel number>

Input the data

R_PG_DAC_StopOutput_C<channel number>

Stop output

Temperature Sensor (TS)

Generated Function

Description

R_PG_TS Set

Set up the temperature sensor

R_PG_TS_EnableOutput

Enable the temperature sensor output

R_PG_TS DisableOQutput

Disable the temperature sensor output

R_PG_TS_StopModule

Shut down the temperature sensor
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5.1 Clock-Generation Circuit

5.1.1 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
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Set, R_CGC_Control

Details » Sets up each clock source and starts the oscillation.

» Switches the internal clock source to the clock which is specified on GUI.
» To insert wait cycles before switching the internal clock source, use
R_PG_Clock_WaitSet.

Example /lInclude “R_PG_<project name>.h” to use this function.

#include “R_PG_default.n”

void func(void)

{
//Set the clock-generation circuit.
R_PG_Clock_Set();

}
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5.1.2 R_PG_Clock WaitSet

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock WaitSet(void)

Set up the clocks (wait cycle insertion)

double wait_time Oscillation stabilization waiting time (in seconds)

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Set, R_ CGC_Control
Details Sets up each clock source and starts the oscillation.
Switches the internal clock source to the clock which is specified on GUI.
This function inserts wait cycles before switching the internal clock source. If wait cycles
are not required, use R_PG_Clock_Set.
The actual waiting time may be different from the specified value.
Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
//Set the clock-generation circuit and switch the clock source after waiting 0.5 seconds.
R_PG_Clock WaitSet(0.5);
}
R20UT2186EJ0102 Rev.1.02 RENESAS Page 93 of 434

May 16, 2014




RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.1.3 R_PG_Clock_Start MAIN

Definition bool R_PG_Clock_Start. MAIN(void)
Description Start the main clock oscillator
Conditions for The main clock or PLL circuit is set to be used on GUI.
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Clock.c
RPDL function R_CGC_Control
Details « Starts the main clock oscillator.

« |f the main clock is set to be used on GUI, the main clock will start the oscillation in
R_PG_Clock_Set.

Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
//Start the main clock oscillator.
R_PG_Clock_Start. MAIN();
}
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5.1.4 R_PG_Clock_Stop_ MAIN

Definition bool R_PG_Clock_Stop_ MAIN(void)
Description Stop the main clock oscillator
Conditions for The main clock or PLL circuit is set to be used on GUI.
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Clock.c
RPDL function R_CGC_Control
Details » Stops the main clock oscillator.

« The main clock oscillator cannot be stopped when the main clock or PLL circuit is used
as the internal clock source.

Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
//Stop the main clock oscillator.
R_PG_Clock Stop_ MAIN();
}
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5.1.5 R_PG_Clock_Enable MAIN _ForcedOscillation

Definition bool R_PG_Clock Enable_ MAIN_ForcedOscillation(void)
Description Enable the main clock forced oscillation
Conditions for The main clock or PLL circuit is set to be used on GUI.
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Clock.c
RPDL function R_CGC_Control
Details « Enables the main clock forced oscillation.
Example

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

void func(void)

{
/IEnable the main clock forced oscillation
R_PG_Clock_Enable_ MAIN_ForcedOscillation();
}
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5.1.6 R_PG_Clock Disable MAIN_ForcedOscillation

Definition bool R_PG_Clock Disable_ MAIN_ForcedOscillation(void)
Description Disable the main clock forced oscillation
Conditions for The main clock or PLL circuit is set to be used on GUI.
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Clock.c
RPDL function R_CGC_Control
Details « Disables the main clock forced oscillation
Example

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

void func(void)

{
/IDisable the main clock forced oscillation
R_PG_Clock_Disable_ MAIN_ForcedOscillation();
}
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5.1.7 R_PG_Clock_Start SUB

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock_Start_ SUB(void)

Start the sub-clock oscillator

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Starts the sub-clock oscillator.
Example /lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.h”
void func(void)
/[Start the sub-clock oscillator.
R_PG_Clock_Start_SUB();
}
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5.1.8 R_PG_Clock_Stop SUB

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock_Stop_SUB(void)

Stop the sub-clock oscillator

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Stops the sub-clock oscillator.
The sub-clock oscillator cannot be stopped when the sub-clock is used as the internal
clock source.
Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
{
//Stop the sub-clock oscillator.
R_PG_Clock_Stop_SUB();
}
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5.1.9 R_PG_Clock_Start LOCO

Definition bool R_PG_Clock_Start_ LOCO(void)

Description Start the low-speed on-chip oscillator (LOCO)

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

Details +  Starts the low-speed on-chip oscillator (LOCO).

Example

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

void func(void)

//Start the low-speed on-chip oscillator (LOCO).
R_PG_Clock_Start LOCO();
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5.1.10 R_PG_Clock_Stop_LOCO

Definition bool R_PG_Clock_Stop_LOCO(void)

Description Stop the low-speed on-chip oscillator (LOCO)

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

Details + Stops the low-speed on-chip oscillator (LOCO).

» The low-speed on-chip oscillator (LOCO) cannot be stopped when the LOCO is used as
the internal clock source.

Example /lnclude “R_PG_<project name>.h" to use this function.

#include “R_PG_default.h”

void func(void)

{
//Stop the low-speed on-chip oscillator (LOCO).
R_PG_Clock Stop LOCO();

}
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5.1.11 R_PG_Clock_Start HOCO

Definition bool R_PG_Clock_Start HOCO(void)

Description Start the high-speed on-chip oscillator (HOCO)

Conditions for The high-speed on-chip oscillator (HOCO) is set to be used on GUI.

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

Details  Starts the high-speed on-chip oscillator (HOCO).

Example

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

void func(void)

{
//Start the high-speed on-chip oscillator (HOCO).
R_PG_Clock_Start HOCO();
}
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5.1.12 R_PG_Clock_Stop_HOCO

Definition bool R_PG_Clock Stop_ HOCO(void)
Description Stop the high-speed on-chip oscillator (HOCO)
Conditions for The high-speed on-chip oscillator (HOCO) is set to be used on GUI.
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Clock.c
RPDL function R_CGC_Control
Details » Stops the high-speed on-chip oscillator (HOCO).

« The high-speed on-chip oscillator (HOCO) cannot be stopped when the HOCO is used as
the internal clock source.

Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
//Stop the high-speed on-chip oscillator (HOCO).
R_PG_Clock Stop_ HOCO();
}
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5.1.13 R_PG_Clock PowerON_HOCO

Definition bool R_PG_Clock PowerON_HOCO(void)
Description Turn onthe high-speed on-chip oscillator (HOCO) power supply
Conditions for The high-speed on-chip oscillator (HOCO) is set to be used on GUI.
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Clock.c
RPDL function R_CGC_Control
Details » Turns on the power supply of the high-speed on-chip oscillator (HOCO)
Example

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

void func(void)

{
/[Turn on the HOCO power supply
R_PG_Clock_PowerON_HOCO();
}
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5.1.14 R_PG_Clock_PowerOFF_HOCO

Definition bool R_PG_Clock PowerON_HOCO(void)
Description Turn off the  high-speed on-chip oscillator (HOCO) power supply
Conditions for The high-speed on-chip oscillator (HOCO) is set to be used on GUI.
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Clock.c
RPDL function R_CGC_Control
Details » Turns off the power supply of the high-speed on-chip oscillator (HOCO)
Example

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

void func(void)

{
/[Turn off the HOCO power supply
R_PG_Clock_PowerOFF_HOCO();
}
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5.1.15 R_PG_Clock_Start PLL

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock_Start PLL(void)

Start the PLL circuit

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Starts the PLL circuit.
Example /lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.h”
void func(void)
/[Start the PLL circuit.
R_PG_Clock_Start_PLL();
}
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5.1.16 R_PG_Clock_Stop_PLL

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock Stop_PLL(void)

Stop the PLL circuit

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Stops the PLL circuit.
The PLL circuit cannot be stopped when the PLL circuit is used as the internal clock
source.
Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
{
/[Stop the PLL circuit.
R_PG_Clock Stop_PLL();
}
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5.1.17 R_PG_Clock_Enable_BCLK_PinOutput

Definition bool R_PG_Clock Enable_ BCLK_PinOutput(void)

Description Enable BCLK pin output

Conditions for The BCLK pin output has been set on GUI.

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

Details » Enables clock output from BCLK pin.

« The BCLK clock is output when the external bus is enabled.
« Ifthe BCLK pin output has been set on GUI, the BCLK pin output is enabled in
R_PG_Clock_Set.

Example /lnclude “R_PG_<project name>.h" to use this function.

#include “R_PG_default.h”

void func(void)

{
/[Enable BCLK pin output
R_PG_Clock Enable BCLK_PinOutput();

}
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5.1.18 R_PG_Clock_Disable BCLK_PinOutput

Definition bool R_PG_Clock Disable BCLK_PinOutput(void)

Description Disable BCLK pin output

Conditions for The BCLK pin output has been set on GUI.

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

Details » Disables clock output from BCLK pin.

Example

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

void func(void)

{
/IDisable BCLK pin output
R_PG_Clock_Disable_BCLK_PinOutput();
}
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5.1.19 R_PG_Clock_Enable_SDCLK_PinOutput

Definition bool R_PG_Clock Enable_ SDCLK_PinOutput(void)

Description EnableSDCLK pin output

Conditions for The SDCLK pin output has been set on GUI.

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

Details » Enables clock output from SDCLK pin.

« Ifthe SDCLK pin output has been set on GUI, the SDCLK pin output is enabled in
R_PG_Clock_Set.

Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
/[Enable SDCLK pin output
R_PG_Clock Enable_ SDCLK_PinOutput();
}
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5.1.20 R_PG_Clock_Disable SDCLK_PinOutput

Definition bool R_PG_Clock_Disable_ SDCLK_PinOutput(void)

Description Disable SDCLK pin output

Conditions for The SDCLK pin output has been set on GUI.

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

Details » Disables clock output from SDCLK pin.

Example

/lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”

void func(void)

{
/IDisable SDCLK pin output
R_PG_Clock_Disable_ SDCLK_PinOutput();
}
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5.1.21 R_PG_Clock_Enable_MAIN_StopDetection

Definition bool R_PG_Clock Enable_ MAIN_StopDetection(void)
Description Enable the main clock oscillation stop detection function
Conditions for The main clock oscillation stop detection function has been set on GUI.
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Clock.c
RPDL function R_CGC_Control
Details » Enables the main clock oscillation stop detection function.

 If the main clock oscillation stop detection function has been set on GUI, the function is
set up and enabled in R_PG_Clock_Set.

Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
/[Enable main clock oscillation stop detection function
R_PG_Clock Enable_ MAIN_StopDetection();
}
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5.1.22 R_PG_Clock_Disable MAIN_StopDetection

Definition bool R_PG_Clock_Disable_ MAIN_StopDetection(void)
Description Disable the main clock oscillation stop detection function
Conditions for The main clock oscillation stop detection function has been set on GUI.
output
Parameter None
Return value true Setting was made correctly

false Setting failed
File for output R_PG_Clock.c
RPDL function R_CGC_Control
Details » Disables the main clock oscillation stop detection function.
Example

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

void func(void)

{
/IDisable main clock oscillation stop detection function
R_PG_Clock_Disable_ MAIN_StopDetection();
}
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5.1.23 R_PG_Clock_GetFlag_MAIN_StopDetection

Definition bool R_PG_Clock GetFlag_ MAIN_StopDetection (bool* stop)

Description Acquire the main clock oscillation stop detection flag

Conditions for The main clock oscillation stop detection function has been set on GUI.

output

Parameter bool* stop The address of storage area for the main clock oscillation stop

detection flag

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

File for output R_PG_Clock.c

RPDL function R_CGC_GetStatus

Details « Acquires the main clock oscillation stop detection flag.

Example

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

bool stop;

void func(void)

{
/IAcquire the main clock oscillation stop detection flag
R_PG_Clock_GetFlag_MAIN_StopDetection( &stop );
}
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5.1.24 R_PG_Clock_ClearFlag_MAIN_StopDetection

Definition bool R_PG_Clock_ClearFlag_ MAIN_StopDetection (void)
Description Clear the main clock oscillation stop detection flag
Conditions for The main clock oscillation stop detection function has been set on GUI.
output
Parameter None
Return value true Clearing succeeded

false Clearing failed
File for output R_PG_Clock.c
RPDL function R_CGC_Control
Details » Clears the main clock oscillation stop detection flag.
Example

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

void func(void)

{
/IClear the main clock oscillation stop detection flag
R_PG_Clock_ClearFlag_MAIN_StopDetection();
}
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5.1.25 R_PG_Clock_GetSelectedClockSource

Definition bool R_PG_Clock GetSelectedClockSource (uint8_t* clock )
Description Acquire the current internal clock source
Parameter uint8_t* clock The address of storage area for the value that corresponds to current

internal clock source

Correspondence between clock sources and stored values
0:Low-speed on-chip oscillator
1:High-speed on-chip oscillator

2:Main clock
3:Sub-clock
4:PLL circuit
Return value true Acquisition succeeded
false Acquisition failed
File for output R_PG_Clock.c
RPDL function R_CGC_GetStatus
Details « Acquires the current internal clock source
Example

#include “R_PG_default.n”
uint8_t clock;

void func(void)

/lInclude “R_PG_<project name>.h” to use this function.

{
/IAcquire the current internal clock source
R_PG_Clock_GetSelectedClockSource( &clock );
}
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5.1.26 R_PG_Clock_GetClocksStatus

Definition

Description

Parameter

Return value

File for output

bool R_PG_Clock_ GetClocksStatus(]( bool* pll, bool* main, bool* sub, bool* loco,
bool* iwdt, bool* hoco )

Acquire the status of the clocks

bool* pll The address of storage area for the value of the PLL stop bit
( 0:Operating 1:Stopped)

bool* main The address of storage area for the value of the main clock stop bit
( 0:Operating 1:Stopped)

bool* sub The address of storage area for the value of the sub-clock stop bit
( 0:Operating 1:Stopped)

bool* loco The address of storage area for the value of the low-speed on-chip
oscillator stop bit
( 0:Operating 1:Stopped)

bool* iwdt The address of storage area for the value of the IWDT-dedicated
low-speed on-chip oscillator stop bit
( 0:Operating 1:Stopped)

bool* hoco The address of storage area for the value of the high-speed on-chip
oscillator stop bit
( 0:Operating 1:Stopped)

true Acquisition succeeded
false Acquisition failed
R_PG_Clock.c

RPDL function R_CGC_GetStatus
Details Acquire the oscillation status of the clocks
Specify the address of storage area for the item to be acquired. Specify 0 for a item that is
not required.
Example /lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”
bool loco;
void func(void)
{
/IAcquire the status of the the low-speed on-chip oscillator
R_PG_Clock_GetClocksStatus (0, 0, 0, &loco, 0, 0);
}
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5.1.27 R_PG_Clock GetHOCOPowerStatus

Definition bool R_PG_Clock GetHOCOPowerStatus ( bool* power )
Description Acquire the status of high-speed on-chip oscillator (HOCO) power supply
Parameter bool* power The address of storage area for the value of the HOCO power supply
bit
(0:ON 1:0FF)
Return value true Acquisition of the flag succeeded
false Acquisition of the flag failed
File for output R_PG_Clock.c
RPDL function R_CGC_GetStatus
Details » Acquires the status of high-speed on-chip oscillator (HOCO) power supply.
Example

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

bool power;

void func(void)

{
/[Acquire the status of HOCO power supply
R_PG_Clock GetHOCOPowerStatus ( & power );
}
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5.2  Voltage Detection Circuit (LVDA)

52.1 R_PG_LVD_ Set

Definition bool R_PG_LVD_Set (void)
Description Set up the voltage detection circuit (\VVoltage-monitoring 1 and Voltage-monitoring 2)
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_LVD.c
RPDL function R_LVD_Create
Details «  This function sets the operation (internal reset or interrupt) when low voltage is detected.

«  Both Voltage-monitoring 1 and Voltage-monitoring 2 can be set up in one function call.
e Function R_PG_Clock_Set must be called before any use of this function.

Example /lInclude "R_PG_<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.

/I Set up the voltage detection circuit(voltage-monitoring 1 and voltage-monitoring 2)
R_PG_LVD_Set();

R20UT2186EJ0102 Rev.1.02 RENESAS Page 119 of 434
May 16, 2014



RX63N/RX631 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.2.2 R_PG_LVD GetStatus

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_LVD_GetStatus
(bool * Ivdl_detect, bool * Ivd1_monitor, bool * lvd2_detect, bool * lvd2_monitor)

Get the status flag of Voltage Detection Circuit

bool * Ivd1l_detect

The address of storage area for Voltage Monitoring 1 VVoltage
Change Detection Flag

bool *

lvd1l_monitor

The address of storage area for VVoltage Monitoring 1 Signal Monitor
Flag

bool * Ivd2_detect

The address of storage area for Voltage Monitoring 2 Voltage
Change Detection Flag

bool * The address of storage area for VVoltage Monitoring 2 Signal Monitor
lvd2_monitor Flag

true Acquisition succeeded

false Acquisition failed

R_PG_LVD.c

R_LVD_GetStatus

This function acquires the status flag of VVoltage Detection Circuit.

Specify 0 for a flag that is not required.

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

bool Ivdl_det, Ivd2_det;
bool Ivd1l_mon, Ivd2_mon;

void func(void)

{

/I Get the status flag of VVoltage Detection Circuit.
R_PG_LVD_GetStatus(&lvdl_detect, &lvdl_monitor, &lvd2_detect,

&Ivd2_monitor);

if( Ivdl_det){

/[Processing when Voltage Monitoring 1 VVoltage Change is detected

}

if( Ivd2_det ){

/[Processing when Voltage Monitoring 2 VVoltage Change is detected
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5.2.3 R_PG_LVD_ClearDetectionFlag_LVD<Voltage Detection Circuit number>

Definition bool R_PG_LVD_ClearDetectionFlag_LVD<Voltage Detection Circuit number> (void)
<Voltage Detection Circuit number>: 1 or 2
Description Clear Voltage Monitoring n Voltage Change Detection Flag n:lor?2
Parameter None
Return value true Clearing succeeded
false Clearing failed
File for output R_PG_LVD.c
RPDL function R_LVD_Control
Details *  This function clears Voltage Monitoring n VVoltage Change Detection Flag. n:1lor?2
Example

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

void func(void)

{
/I Clear Voltage Monitoring 1 Voltage Change Detection Flag.
R_PG_LVD_ClearDetectionFlag_LVD1();
}
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5.2.4 R_PG_LVD Disable_LVD<Voltage Detection Circuit number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_LVD_ Disable_LVD<Voltage Detection Circuit number> (void)

<Voltage Detection Circuit number>: 1 or 2

Disable Voltage Monitoring n n:lor?2
None

true Setting was made correctly
false Setting failed
R_PG_LVD.c

RPDL function R_LVD_Control
Details This function disables VVoltage Monitoring n. n:1lor?2
Example /lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Disable Voltage Monitoring 1.
R_PG_LVD_Disable_LVD1();
}
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5.3  Frequency Measurement Circuit (MCK)

5.3.1 R_PG_MCK_Set

Definition bool R_PG_MCK_Set(void)

Description Set up the frequency measurement circuit

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_MCK.c

RPDL function R_MCK_Control

Details » Set up the frequency measurement circuit.

» Before calling this function, call R_PG_Clock_Set to set the clock.

+ Call this function before configuring the MTU (system 1) or TPU (system 2) channels for

frequency measurement operation.

Example /lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”
uintl6_ttgr_a;
void funcl(void)
{
//Set the clock-generation circuit
R_PG_Clock_Set();
//Set up the frequency measurement circuit
R_PG_MCK_Set();
//Set up the MTU
R_PG_Timer_Set_ MTU_UO0_CO0();
R_PG_Timer_Set MTU_UO_C1();
/IStart the MTU count operation of two or more channels simultaneously
R_PG_Timer_SynchronouslyStartCount MTU_UO0(Z, 1, 0, 0, 0);
}
/lInput capture A interrupt notification function
void MtullcCmAlntFunc(void)
{
/[Acquire the general register value
R_PG_Timer_GetTGR_MTU_UOQO_C1(&tgr_a, 0, 0, 0, 0, 0);
/lls value of TGRA (channel 1) within permissible range?
}
void func2(void)
{
/IChange the reference clock
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}

R_PG_MCK_Change_ReferenceClock(1, 3);

void func3(void)

{

//Shut down the frequency measurement circuit
R_PG_MCK_StopModule();
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5.3.2 R_PG_MCK_Change_ ReferenceClock

Definition bool R_PG_MCK_Change_ReferenceClock (uint8_t ref clkl, uint8_t ref clk2)

Description Change the reference clock

Parameter uint8_t ref_clkl Reference clock of the counter-clock extension circuit 1
uint8_tref clk2 Reference clock of the counter-clock extension circuit 2

Return value true Setting was made correctly
false Setting failed

File for output R_PG_MCK.c

RPDL function R_MCK_Control

Details « Change the reference clock.

Example Refer to the example of R_PG_MCK_Set.
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5.3.3 R_PG_MCK_StopModule

Definition bool R_PG_MCK_StopModule(void)
Description Shut down the frequency measurement circuit
Parameter None
Return value true Shutting down succeeded
false Shutting down failed
File for output R_PG_MCK.c
RPDL function R_MCK_Control
Details » Shut down the frequency measurement circuit.
Example Refer to the example of R_PG_MCK_Set.
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5.4  Low Power Consumption

54.1 R_PG_LPC_Set

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool

R_PG_LPC_Set (void)

Set up the low power consumption functions.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

R_LPC_Create

This function configures the low power conditions.

Call this function before starting the clock source for which you have set the oscillation

settling time through the GUI.

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

void

{

func(void)

/[Stop the sub-clock oscillator.

R_PG_Clock_Stop_SUB();

/I Set up the low power consumption functions.

R_PG_LPC_Set (void);

//Start the sub-clock oscillator.

R_PG_Clock_Start_SUB();

//Set the clock-generation circuit and switch the clock source after waiting 2 seconds.
R_PG_Clock WaitSet(2);
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5.4.2 R_PG_LPC_Sleep

Definition

Description

Parameter

Return value

File for output

bool R_PG_LPC_Sleep (void)

Enter sleep mode.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

RPDL function R_LPC_Control
Details This function set the system to sleep mode.
Example /lnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Enter sleep mode.
R_PG_LPC_Sleep(void);
}
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5.4.3 R_PG_LPC_AlIModuleClockStop

Definition

Description

Parameter

Return value

File for output

bool R_PG_LPC_AlIModuleClockStop (void)

Enter all module clock stop mode.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

RPDL function R_LPC_Control
Details This function sets the system to all module clock stop mode.
Before entering all module clock stop mode, this function sets TMR unit which is
allowed to operate while all module clock stop mode.
By default, TMR stops while the MCU is in all module clock stop mode. To prevent
stopping TMR in all module clock stop mode, select the TMR unit that you wish to
operate through the GUI.
Example /lnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Enter all module clock stop mode.
R_PG_LPC_AlIModuleClockStop (void);
}
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544 R_PG_LPC_SoftwareStandby

Definition

Description

Parameter

Return value

File for output

bool

R_PG_LPC_SoftwareStandby(void)

Enter software standby mode.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

RPDL function R_LPC_Control
Details This function set the system to software standby mode.
Call R_PG_LPC_Set before calling this function to set the operation during software
standby mode.
Example /Nnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Set up the low power consumption functions.
R_PG_LPC_Set (void);
/I Enter software standby mode.
R_PG_LPC_SoftwareStandby (void);
}
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545 R_PG_LPC_DeepSoftwareStandby

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_LPC_DeepSoftwareStandby(void)

Enter deep software standby mode.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

R_LPC_Control

This function set the system to deep software standby mode.

Call R_PG_LPC_Set before calling this function to set the operation during deep
software standby mode and release triggers.

The deep software standby cancel flag is set to 1 when a cancel request is generated in
any mode. In this function, the deep software standby cancel flag is not cleared before
entering deep software standby mode. Clear the deep software standby cancel flag before
calling this function by R_PD_LPC_GetDeepSoftwareStandbyCancelFlag.

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

void func(void)

{

/I Set up the low power consumption functions.
R_PG_LPC_Set (void);

/I Clear deep software standby cancel flag.
R_PD_LPC_GetDeepSoftwareStandbyCancelFlag(0,0,0,0,0,0,0,0);

/I Enter deep software standby mode.
R_PG_LPC_DeepSoftwareStandby (void);
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546 R_PG_LPC IOPortRelease

Definition bool R_PG_LPC_lOPortRelease (void)
Description Release retained 1/0 port state.
Conditions for On the GUI, [Release retained port state when 0 is written to the IOKEEP bit after release
output from deep software standby mode] is selected for the setting of [1/O port state retention].
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_LPC.c
RPDL function R_LPC_Control
Details »  This function releases 1/0 ports from the retention state after the system is releasd from

deep software standby mode.

Example /lnclude "R_PG_<project name>.h" to use this function.

#include "R_PG_default.h"

void func(void)

{
/I Release 1/0 ports from the retention state
R_PG_LPC_lOPortRelease(void);

}
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547 R_PG_LPC_ChangeOperatingPowerControl

Definition bool R_PG_LPC_ChangeOperatingPowerControl(uint8_t mode)
Description Change the operating power control mode
Parameter uint8_t mode Operating power control mode

0 : High-speed operating mode
1 : Low-speed operating mode 1
2 : Low-speed operating mode 2

Return value true Setting was made correctly
false Setting failed

File for output R_PG_LPC.c

RPDL function R_LPC_Control

Details »  Changes the operating power control mode.

Example

/Nnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)

{
/I Change the operating power control mode to middle-speed operating mode A
R_PG_LPC_ChangeOperatingPowerControl( 1 );
}
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5.4.8 R_PG_LPC_ChangeSleepModeReturnClock

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_LPC_ChangeSleepModeReturnClock(uint8_t return_clock)

Change the sleep mode return clock source

uint8_t return_clock

Sleep mode return clock source
0:Switching is disabled 1:HOCO 2:Main clock oscillator)

true Setting was made correctly
false Setting failed
R_PG_LPC.c

R_LPC_Control

Changes the sleep mode return clock source.

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

void func(void)

{

/I Change the sleep mode return clock source to HOCO
R_PG_LPC_ChangeSleepModeReturnClock( 1);
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549 R_PG_LPC_GetPowerOnResetFlag

Definition bool R_PG_LPC_GetPowerOnResetFlag (bool *reset)
Description Acquire the value of the power-on reset flag.
Parameter bool *reset The address of storage area for the power-on reset flag
Return value true Acquisition succeeded
false Acquisition failed
File for output R_PG_LPC.c
RPDL function R_LPC_GetStatus
Details e This function acquires the value of the power-on reset flag.

»  The reset detection flags and the deep software standby cancel request flags are cleared
by calling this function. Use R_PG_LPC_GetStatus instead of this function to get these
flags simultaneously if needed.

*  RSTSR.PORF( power-on reset flag) is only initialized by a pin reset.

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

bool reset;

void func(void)

{
/I Acquire the power-on reset flags.
R_PG_LPC_GetPowerOnResetFlag( &reset );
if( reset ){
[l Processing when the power-on reset is detected
}
}
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5.4.10 R_PG_LPC_GetLVDDetectionFlag

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_LPC_GetLVDDetectionFlag (bool * Ivd0, bool * Ivd1, bool * lvd2)

Acquire the value of the LVD detection flags.

bool * Ivd0 The address of storage area for the LVVDO detection flag
bool * Ivdl The address of storage area for the LVD1 detection flag
bool * Ivd2 The address of storage area for the LVD2 detection flag
true Acquisition succeeded

false Acquisition failed

R_PG_LPC.c

R_LPC_GetStatus

This function acquires the value of the LD detection flags.

Specify the address of storage area for the flags to be acquired.

Specify 0 for a flag that is not required.

The reset detection flags and the deep software standby cancel request flags are cleared
by calling this function. Use R_PG_LPC_GetStatus instead of this function to get these
flags simultaneously if needed.

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

bool Ivd1;
bool Ivd2;

void func(void)

/I Acquire the LVD1 and LVD2 flags.
R_PG_LPC_GetLVDDetectionFlag ( 0, &lvdl, &lvd2);

/[Processing when the LVD1 is detected

/[Processing when the LVD?2 is detected

{
if( Ivdl ){
}
if( Ivd2 ){
}

}
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5.4.11 R_PG_LPC_GetDeepSoftwareStandbyResetFlag

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool

R_PG_LPC_GetDeepSoftwareStandbyResetFlag(bool *reset)

Acquire the value of the deep software standby reset flag.

bool *reset The address of storage area for the deep software standby reset flag
true Acquisition succeeded

false Acquisition failed

R_PG_LPC.c

R_LPC_GetStatus

This function acquires the value of the deep software standby reset flag.

The reset detection flags and the deep software standby cancel request flags are cleared

by calling this function. Use R_PG_LPC_GetStatus instead of this function to get these

flags simultaneously if needed.

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

bool

void

{

reset;

func(void)

/I Acquire the deep software standby reset flag.
R_PG_LPC_GetDeepSoftwareStandbyResetFlag ( &reset);

if( reset ){
/IProcessing when the deep software standby reset is detected
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5.4.12 R_PG_LPC_GetOperatingPowerControlFlag

Definition
Description

Parameter

Return value

File for output

bool R_PG_LPC_GetOperatingPowerControlFlag(bool * during_transition)

Acquire the value of the operating power control mode transition flag

bool * during_transition | The address of the storage area for the operating power control
mode transition flag

true Acquisition succeeded
false Acquisition failed
R_PG_LPC.c

RPDL function R_LPC_GetStatus
Details This function acquires the value of the operating power control mode transition flag.
The reset detection flags and the deep software standby cancel request flags are cleared
by calling this function. Use R_PG_LPC_GetStatus instead of this function to get these
flags simultaneously if needed.
Example /linclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
bool during_transition;
void func(void)
{
Il Acquire the operating power control mode transition flag
R_PD_LPC_GetDeepSoftwareStandbyCancelFlag ( &during_transition );
}
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5.4.13 R_PG_LPC_GetStatus

Definition bool R_PG_LPC_GetStatus( uint32_t *datal, uint8_t * data2 )
Description Get the status of the low power consumption functions.
Parameter uint32_t *datal The address of storage area for the status data 1
uint8_t *data2 The address of storage area for the status data 2
Return value true Acquisition succeeded
false Acquisition failed
File for output R_PG_LPC.h
RPDL function R_LPC_GetStatus
Details »  This function acquires the reset status and deep software standby cancel request flags.
*  When calling this function, the function of RPDL R_PG_LPC_GetStatus is called
directly.
»  The status flags shall be stored in the format below.
datal
b31-b26 b25 b24
0 CAN deep standby | Operating Power Control Mode transition flag
cancel flag 0: Transition completed
1: During Transition
b23 b22-b20 b19 b18 b17 b16
Reset status (RSTSR) (0: not detected; 1: detected)
Deep software 0 LVD2 LvD1 | LVDO | Power-on
reset reset
b15 b14 b13 b12 b1l b10 b9 b8
Deep software standby cancel request detection (DPSIFR) (0: not detected; 1: detected)
0 Ic Inc NMI RTC RTC LVvD2 LvD1
(SCL) | (SDA) alarm interval
b7 b6 b5 b4 b3 b2 bl b0
Deep software standby cancel request detection (DPSIFR) (0: not detected; 1: detected)
IRQ7 IRQ6 IRQ5 IRQ4 IRQ3 IRQ2 IRQ1 IRQO
-DS -DS -DS -DS -DS -DS -DS -DS
data2
b7 b6 b5 b4 b3 b2 bl b0
Deep software standby cancel request detection (DPSIFR) (0: not detected; 1: detected)
IRQ15 IRQ14 | IRQ13 | IRQ12 | IRQ11 IRQ10 IRQ9 IRQ8
-DS -DS -DS -DS -DS -DS -DS -DS

*  The RSTSR( LVD detection flags, deep software standby reset flag) and DPSIFR(deep
software standby cancel request flags) are cleared by calling this function.
*  RSTSR.PORF( power-on reset flag) is only initialized by a pin reset.
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Example /lnclude "R_PG_<project name>.h" to use this function.

#include "R_PG_default.h"
uintl6_tdata;
void func(void)
{
/I Acquire the LPC status
R_PG_LPC_GetStatus( &data );

/[Has deep software standby reset been detected?
if( (data >> 15) & 0x1 ){
if( (data >> 7) &0x1){
/I Processing when the deep software standby is canceled by NMI

}
else if( data &0x1){

/I Processing when the deep software standby is canceled by IRQ0-A
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5.4.14 R_PG_LPC_WriteBackup

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_LPC_WriteBackup (uint8_t * data, uint8_t count)

Write data into the deep standby backup registers.

uint8_t * data The start address of data to be written to the backup area.

uint8_t count The number of bytes to be written to the backup area. Valid from 1 to 32.
true Setting was made correctly

false Setting failed

R_PG_LPC.h

R_LPC_WriteBackup

Writes data into the deep standby backup registers.
When calling this function, the function of RPDL R_LPC_WriteBackup is called
directly.

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

uint8_t w_data[]="ABCDEFG”;
uint8_t r_data[]="------- .

void funcl(void)

{

/I Set up the low power consumption functions.
R_PG_LPC_Set (void);

/I Write data into the deep standby backup registers
R_PG_LPC_WriteBackup( w_data, 7 );

[/l Enter deep software standby mode.

R_PG_LPC_DeepSoftwareStandby (void);
}

void func2(void)

{
// Read data from the deep standby backup registers

R_PG_LPC_ReadBackup( r_data, 7);
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5.4.15 R_PG_LPC_ReadBackup

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_LPC_ReadBackup (uint8_t * data, uint8_t count)

Read data from the deep standby backup registers.

uint8_t * data The start address of storage area for the data read from the backup area.
uint8_t count The number of bytes to be read from the backup area. Valid from 1 to 32.
true Acquisition succeeded.

false Acquisition failed.

R_PG_LPC.h

R_LPC_ReadBackup

Reads data from the deep standby backup registers.
When calling this function, the function of RPDL R_LPC_ReadBackup is called
directly.

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

uint8_t w_data[]="ABCDEFG”;
uint8_t r_data[]="------- .

void funcl(void)

{

/I Set up the low power consumption functions.
R_PG_LPC_Set (void);

/I Write data into the deep standby backup registers
R_PG_LPC_WriteBackup( w_data, 7 );

/I Enter deep software standby mode.

R_PG_LPC_DeepSoftwareStandby (void);
}

void func2(void)

{
// Read data from the deep standby backup registers

R_PG_LPC_ReadBackup(r_data, 7);
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5.5  Register Write Protection Function

551 R_PG_RWP_RegisterWriteCgc
Definition bool R_PG_RWP_RegisterWriteCgc ( bool enable )
Description Enables or disables writing to registers associated with the clock generation circuit
Parameter bool enable Whether writing to registers is enabled or disabled (1: enabled, 0:
disabled)
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RWP.c

RPDL function

Details
Example

R_RWP_Control
Enables or disables writing to registers associated with the clock generation circuit.

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

bool cgc;

bool mode_lpc_reset;
bool Ivd;

bool bOwi,pfswe;

void funcl(void)

{
// Enable writing to registers associated with the clock generation circuit.
R_PG_RWP_RegisterWriteCgc(1);

// Enable writing to registers associated with the operating mode,
I/ low power comsumption, and software reset.
R_PG_RWP_RegisterWriteModeLpcReset( 1 );

/l Enable writing to registers associated with LVD.
R_PG_RW?P_RegisterWriteLvd( 1);

[/l Enable writing to pin-function selection registers.
R_PG_RWP_RegisterWriteMpc( 1);
}

void func2(void)

{
// Disable writing to registers associated with the clock generation circuit.
R_PG_RWP_RegisterWriteCgc( 0 );

/l Disable writing to registers associated with the operating mode,
I/ low power comsumption, and software reset.
R_PG_RWP_RegisterWriteModeLpcReset( 0 );

/I Disable writing to registers associated with LVD.
R_PG_RW?P_RegisterWriteLvd( 0 );

/I Disable writing to pin-function selection registers.
R_PG_RWP_RegisterWriteMpc( 0 );
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}

void func3(void)

{

Il Acquire the value indicating whether writing to registers associated with the clock
/I generation circuit is enabled or disabled.
R_PG_RWP_GetStatusCgc(&cgc);

/I Acquire the value indicating whether writing to registers associated with

/I the operating mode, low power comsumption, and software reset is enabled or
// disabled.

R_PG_RWP_GetStatusModeLpcReset(&mode_Ipc_reset);

I/l Acquire the value indicating whether writing to registers associated with LVD is
// enabled or disabled.
R_PG_RWP_GetStatusLvd(&Ivd);

/I Acquire the value indicating whether writing to pin-function selection registers is
// enabled or disabled.
R_PG_RWP_GetStatusMpc(&b0wi, &pfswe);
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5.5.2 R_PG_RWP_RegisterWriteModelLpcReset

Definition bool R_PG_RWP_RegisterWriteModeLpcReset ( bool enable )

Description Enables or disables writing to registers associated with the operating mode, low power
comsumption, and software reset

Parameter bool enable Whether writing to registers is enabled or disabled (1: enabled, 0:

disabled)

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

File for output R_PG_RWP.c

RPDL function R_RWP_Control

Details » Enables or disables writing to registers associated with the operating mode, low power

comsumption, and software reset.

Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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5.5.3 R_PG_RWP_RegisterWriteLvd

Definition bool R_PG_RWP_RegisterWriteLvd ( bool enable )
Description Enables or disables writing to registers associated with LVD
Parameter bool enable Whether writing to registers is enabled or disabled (1: enabled, 0:
disabled)
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RWP.c
RPDL function R_RWP_Control
Details » Enables or disables writing to registers associated with LVD.
Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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554 R_PG_RWP_RegisterWriteMpc

Definition bool R_PG_RWP_RegisterWriteMpc ( bool enable )
Description Enables or disables writing to pin-function selection registers
Parameter bool enable Whether writing to registers is enabled or disabled (1: enabled, 0:
disabled)
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RWP.c
RPDL function R_RWP_Control
Details » Enables or disables writing to pin-function selection registers.
Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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55,5 R_PG_RWP_GetStatusCgc

Definition
Description

Parameter

Return value

File for output

bool R_PG_RWP_GetStatusCgc ( bool * cgc )
Acquires a value indicating whether writing to registers associated with the clock generation
circuit is enabled or disabled

bool * cgc Whether writing to registers associated with the clock generation
circuit is enabled or disabled (1: enabled, O: disabled)

true The value of the flag was successfully acquired.
false Acquisition of the value of the flag failed.
R_PG_RWP.c

RPDL function R_RWP_GetStatus
Details » Acquires a value indicating whether writing to registers associated with the clock
generation circuit is enabled or disabled.
Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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55,6 R_PG_RWP_GetStatusModelLpcReset

Definition
Description

Parameter

Return value

File for output

bool R_PG_RWP_GetStatusModeLpcReset ( bool * mode_lIpc_reset )
Acquires a value indicating whether writing to registers associated with the operating mode,
low power comsumption, and software reset is enabled or disabled

bool * Whether writing to registers associated with the operating mode,
mode_Ipc_reset low power consumption, and software reset is enabled or disabled
(1: enabled, O: disabled)

true The value of the flag was successfully acquired.
false Acquisition of the value of the flag failed.
R_PG_RWP.c

RPDL function R_RWP_GetStatus
Details « Acquires a value indicating whether writing to registers associated with the operating
mode, low power comsumption, and software reset is enabled or disabled.
Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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5.5.7 R_PG_RWP_GetStatusLvd

Definition bool R_PG_RWP_GetStatusLvd ( bool * Ivd )

Description Acquires a value indicating whether writing to registers associated with LVD is enabled or
disabled

Parameter bool * Ivd Whether writing to registers associated with LVD is enabled or

disabled (1: enabled, 0: disabled)

Return value true The value of the flag was successfully acquired.
false Acquisition of the value of the flag failed.
File for output R_PG_RWP.c
RPDL function R_RWP_GetStatus
Details « Acquires a value indicating whether writing to registers associated with LVD is enabled
or disabled.
Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
R20UT2186EJ0102 Rev.1.02 RENESAS Page 150 of 434

May 16, 2014



RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.5.8 R_PG_RWP_GetStatusMpc

Definition bool R_PG_RWP_GetStatusMpc ( bool * bOwi, bool * pfswe )
Description Acquires a value indicating whether writing to pin-function selection registers is enabled or
disabled
Parameter bool * bOwi Whether writing to the PFSWE bit in the PWPR register is enabled
or disabled (1: enabled, 0: disabled)
bool * pfswe Whether writing to the PFS register is enabled or disabled (1:

enabled, O: disabled)

Return value true The value of the flag was successfully acquired.
false Acquisition of the value of the flag failed.
File for output R_PG_RWP.c
RPDL function R_RWP_GetStatus
Details » Acquires a value indicating whether writing to pin-function selection registers is enabled
or disabled.
Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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5.6 Interrupt Controller (ICUb)

5.6.1 R_PG_Extinterrupt_Set_<interrupt type>

Definition

Description

Parameter

Return value

File for output

bool R_PG_ExtInterrupt_Set_<interrupt type> (void)
<interrupt type>: IRQO to IRQ15 or NMI
Set up an external interrupt

None
true Setting was made correctly
false Setting failed

R_PG_Extlnterrupt_<interrupt type>.c
<interrupt type>: IRQO to IRQ15 or NMI

RPDL function R_INTC_SetExtinterrupt, R_INTC_CreateExtinterrupt
Details The Multifunction Pin Control registers are modified to enable each selected IRQ pin and
the 1/0 Port PMR and PDR registers are modified to set the pin as an input. For IRQn, the
pin to be used 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 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 this chapter end, Notes on
Notification Functions.
If the interrupt propriety level is set to 0 in the GUI, an interrupt handler will not be called
even when the external interrupt is input. The request flag can be acquired by calling
R_PG_ExtInterrupt_GetRequestFlag_<interrupt type> and the flag can be cleared by
R_PG_ExtInterrupt_ClearRequestFlag_<interrupt type>.
If [Enable digital filter] is specified in the GUI, the digital filter is enabled when called
this function.
Examplel A case where Irg0IntFunc has been specified as the name of an interrupt notification
function:
/lnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
//Set IRQO.
R_PG_ExtInterrupt_Set_IRQO();
}
/INRQO natification function
void Irg0IntFunc (void)
{
func_irq0(); //Processing of IRQO
}
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Example2 A case where the interrupt propriety level is set to 0:
/Nnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
bool flag;
/ISet IRQO.
R_PG_Extinterrupt_Set_IRQO();
do{
/IAcquire the interrupt request flag for IRQO.
R_PG_ExtInterrupt_GetRequestFlag_IRQO( &flag );
Twhile( ! flag );
func_irg0(); //Processing of IRQO
/[Clear the interrupt request flag for IRQO.
R_PG_ExtInterrupt_ClearRequestFlag_IRQO();
}
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5.6.2 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 Disabling was made correctly

false Disabling failed

File for output R_PG_Extlnterrupt_<interrupt type>.c
<interrupt type>: IRQO to IRQ15

RPDL function R_INTC_ControlExtInterrupt

Details » Disables an external interrupt (IRQO to IRQ15).

»  Settings of MPC and 1/O ports registers for the pin being used for the external interrupt

signal are retained.

»  When disabling an IRQn pin, the Interrupt Request flag will be cleared automatically.

*  When the name of the interrupt notification function has been specified in the GUI, the

function having the specified name may be called once more if a valid event occurs just

before the interrupt pin is disabled.

Example A case where Irg0IntFunc has been specified as the name of an interrupt notification

function:

#include "R_PG_default.h"

void func(void)
{
//Set IRQO.
R_PG_Extinterrupt_Set_IRQO();
}

/[External interrupt (IRQO) notification function
void Irg0IntFunc (void)

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

{
/IDisable IRQO.
R_PG_Extinterrupt_Disable_IRQO();
func_irq0(); //Processing of IRQO
}
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5.6.3 R_PG_Extinterrupt_GetRequestFlag_<interrupt type>

Definition bool R_PG_ExtInterrupt_GetRequestFlag_<interrupt type> (bool * flag)

<interrupt type>: IRQO to IRQ15 or NMI
Description Get an external interrupt request flag
Parameter bool * flag The address of storage area for the interrupt request flag
Return value true Acquisition succeeded

false Acquisition failed

File for output R_PG_ExtInterrupt_<interrupt type>.c

<interrupt type>: IRQO to IRQ15 or NMI
RPDL function R_INTC_GetExtInterruptStatus
Details « Acquires the interrupt 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’s value.

Example Refer to the Example2 of R_PG_ExtInterrupt_Set_<interrupt type>
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5.6.4 R_PG_Extinterrupt_ClearRequestFlag_<interrupt type>

Definition

Description

Parameter

Return value

File for output

bool R_PG_ExtInterrupt_ClearRequestFlag_<interrupt type> (void)
<interrupt type>: IRQO to IRQ15 or NMI
Clear an external interrupt request flag

None
true Clearing flag succeeded
false Clearing flag failed

R_PG_ExtInterrupt_<interrupt type>.c
<interrupt type>: IRQO to IRQ15 or NMI

RPDL function R_INTC_ControlExtInterrupt
Details « Clears the interrupt request flag for an external interrupt (IRQO to IRQ15 or NMI).

- If the level-sensitive interrupt is selected, the interrupt request flag is cleared when
high-level is input to the interrupt pin. The request flag of level-sensitive interrupt cannot
be cleared by this function.

Example Refer to the Example2 of R_PG_ExtInterrupt_Set_<interrupt type>
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5.6.5 R_PG_Extinterrupt_EnableFilter_<interrupt type>

Definition bool R_PG_ExtInterrupt_EnableFilter_<interrupt type> (uint32_t div)
<interrupt type>: IRQO to IRQ15 or NMI

Description Re-enable the digital filter

Conditions for When [Enable digital filter] is specified in the GUI.

output

Parameter uint32_t div Peripheral module clock division values

1: digital filter sampling clock = PCLK

8: digital filter sampling clock = PCLK/8
32: digital filter sampling clock = PCLK/32
64: digital filter sampling clock = PCLK/64

Return value true Setting was made correctly
false Setting failed
File for output R_PG_Extlnterrupt_<interrupt type>.c
<interrupt type>: IRQO to IRQ15 or NMI
RPDL function R_INTC_ControlExtInterrupt
Details « The digital filter disabled by R_PG_ExtInterrupt_DisableFilter_<interrupt type> is
enabled, and digital filter sampling clock is set again.
Example When [Use IRQO] is specified in the GUI ([Enable digital filter] is specified)
/lnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void funcl(void)
{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_ExtInterrupt_Set_IRQO(); //Set IRQO (Enabling digital filter)
}
void func2(void)
{
R_PG_ExtlInterrupt_DisableFilter_IRQO(); //Disabling digital filter
R_PG_ExtInterrupt_EnableFilter_IRQO(1); //Re-enabling the digital filter
}
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5.6.6 R_PG_Extinterrupt_DisableFilter_<interrupt type>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ExtInterrupt_DisableFilter_<interrupt type> (void)
<interrupt type>: IRQO to IRQ15 or NMI
Disable the digital filter

When [Enable digital filter] is specified in the GUI.

None
true Disabling was made correctly
false Disabling failed

R_PG_Extlnterrupt_<interrupt type>.c
<interrupt type>: IRQO to IRQ15 or NMI
R_INTC_ControlExtInterrupt

The digital filter is disabled.
Disable the digital filter before transition to Software Standby Mode. To use the digital

filter again after return from software standby mode, call

R_PG_Extinterrupt_EnableFilter_<interrupt type>.

Refer to the example of R_PG_ExtInterrupt_EnableFilter_<interrupt type>
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5.6.7 R_PG_Softwarelnterrupt_Set

Definition bool R_PG_Softwarelnterrupt_Set(void)

Description Set up the software interrupt

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Softwarelnterrupt.c

RPDL function R_INTC_CreateSoftwarelnterrupt

Details «  Sets up the software interrupt.

« The software interrupt cannot be generated by calling this function. To generate the
software interrupt, call R_PG_Softwarelnterrupt_Generate.
Example A case where SwintFunc was specified as the name of the software interrupt notification
function in the GUI.

/lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void SwintFunc(void);

void func(void)

{

//Set up the software interrupt
R_PG_Softwarelnterrupt_Set();

//Generate the software interrupt
R_PG_Softwarelnterrupt_Generate();

}

void SwintFunc(void)

{

/IProcessing of software interrupt
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5.6.8 R_PG_Softwarelnterrupt_Generate

Definition bool R_PG_Softwarelnterrupt_Generate(void)

Description Generate the software interrupt

Parameter None

Return value true Generating was made correctly
false Generating failed

File for output R_PG_Softwarelnterrupt.c

RPDL function R_INTC_Write

Details +  Generates the software interrupt.

- Call R_PG_Softwarelnterrupt_Set before calling this function to set up the software

interrupt.
Example Refer to the example of R_PG_Softwarelnterrupt_Set
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5.6.9 R_PG_FastInterrupt_Set

Definition

Description

Parameter

Return value

File for output

bool

R_PG_FastInterrupt_Set (void)

Set up the fast interrupt

None
true Setting was made correctly
false Setting failed

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 (1) of the processor
status word is 0), this function will be locked.
The interrupt handler that is specified as a fast interrupt will be compiled as a fast
interrupt handler by specifying fint in #pragma interrupt declaration.
Example A case where IRQO has been specified as the fast interrupt in the GUI:
/lnclude "R_PG_<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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5.6.10 R_PG_Exception_Set

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Exception_Set (void)

Set the exception handlers

None
true Setting was made correctly
false Setting failed

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 this function 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 this chapter end, 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

/lInclude "R_PG_<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(); /IProcessing in response to a privileged instruction exception

}

void UndefInstExcFunc (){
func_ui_excep(); /IProcessing in response to an undefined instruction exception
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5.7.1 R_PG_ExtBus_PresetBus

Definition

Description
Conditions for

output
Parameter

Return value

File for output

bool R_PG_ExtBus_PresetBus(void)
Set the bus priority

The bus priority has been set on GUI

None
true Setting was made correctly
false Setting failed

R_PG_ExtBus.c

RPDL function R_BSC_Set
Details »  Sets the bus priority.
« If required, call this function before calling R_PG_ExtBus_SetBus.
Example /lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
R_PG_ExtBus_PresetBus(); /I Set the bus priority
R_PG_ExtBus_SetBus(); //Set up the bus pins and bus error monitoring.
}
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5.7.2 R _PG_ExtBus SetBus

Definition

Description
Parameter

Return value

File for output

bool R_PG_ExtBus_SetBus(void)

Set up the bus pins and the bus error monitoring

None
true Setting was made correctly
false Setting failed

R_PG_ExtBus.c

RPDL function R_BSC_Create
Details Sets up the bus pins and the bus error monitoring.
The bus error interrupt is set by this function. If the bus error interrupt has been set to be
enabled on GUI, the function having the specified name will be called when an interrupt
occurs. Create the interrupt notification function as follows:
void <name of the interrupt notification function> (void)
For the interrupt notification function, note the contents of the section Notes on
Notification Functions.
The status of bus error generation can be acquired by calling
R_PG_ExtBus_GetErrorStatus.
The external bus clock (BCLK) can be set by R_PG_Clock_Set.
If required, call R_PG_ExtBus_PresetBus before calling this function.
Example A case where BusErrFunc has been specified as the name of the bus error interrupt
notification function.
/lIinclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
¢ R_PG_ExtBus_SetBus(); //Set up the bus pins and bus error monitoring.
}
/[Bus error notification function
void BusErrFunc(void)
{
bool addr_err;
uint8_t master;
uintl6_terr_addr;
/IAquire bus error status
R_PG_ExtBus_GetErrorStatus(&addr_err, 0, &master, &err_addr);
if(addr_err ){
/[Processing when illegal address access error occurs
}
/IClear the bus error status registers
R_PG_ExtBus_ClearErrorFlags();
}
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5.7.3 R _PG_ExtBus GetErrorStatus

Definition

Description

Conditions for output

Parameter

Return value

File for output
RPDL function

Details

Example

bool R_PG_ExtBus_GetErrorStatus
(bool * addr_err, bool * time_err, uint8_t * master, uintl6_t * err_addr)

Acquire the status of bus error generation

The bus error monitoring has been set on GUI

bool * addr_err

The address of storage area for the illegal address access error flag

bool * time_err

The address of storage area for the timeout error flag

uint8_t * master

The address of storage area for ID code of bus master that accessed
a bus when a bus error occurred
ID code of bus master:
0:CPU 3:DMAC/DTC 6:EDMAC T7:EXDMAC

uintl6_t*err_addr

The address of storage area for upper 13 bits of an address that was
accessed when a bus error occurred

true

Acquisition succeeded.

false

Acquisition failed.

R_PG_ExtBus.c

R_BSC_GetStatus

Acquires the status of bus error generation from the bus error status registers.
Specify the address of storage area for an item to be acquired. Specify 0 for an item that is

not required.

A case where BusErrFunc has been specified as the name of the bus error interrupt

notification function.

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

void func(void)

//Set up the bus pins and bus error monitoring.
R_PG_ExtBus_SetBus();

}

/IBus error notification function
void BusErrFunc(void)

R_PG_ExtBus_GetErrorStatus(&addr_err, 0, &master, &err_addr);

/IProcessing when illegal address access error occurs

/[Clear the bus error status registers
R_PG_ExtBus_ClearErrorFlags();

{
bool addr_err;
uint8_t master;
uintl6_terr_addr;
/IAquire bus error status
if(addr_err ){

}
}
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5.7.4 R_PG_ExtBus_ClearErrorFlags

Definition bool R_PG_ExtBus_ClearErrorFlags(void)
Description Clear the bus-error status registers

Conditions for output ~ The bus error monitoring has been set on GUI

Parameter None
Return value true Clearing succeeded
false Clearing failed
File for output R_PG_ExtBus.c
RPDL function R_BSC_Control
Details « Clears the bus-error status registers (illegal address access error flag, timeout error flag,

ID code of bus master and a value of accessed address).
« The interrupt request flag (IR flag) is cleared in this function.

Example Refer to the example of R_PG_ExtBus_GetErrorStatus
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5.75 R_PG_ExtBus_SetArea CS<CS area number>

Definition bool R_PG_ExtBus_SetArea_CS<CS area number>(void)
<CS area number>:0to 7
Description Set up CS area
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_ExtBus_CS<area number>.c
<CS area number>: 0to 7
RPDL function R_BSC_CreateArea
Details » Setsup CS area.

» Call R_PG_ExtBus_SetBus before calling this function to set up the bus pins and the bus
error monitoring.

Example A case where CS1 and CS2 are set up.

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

#include "R_PG_default.h"

void func(void)

{
//Set up the bus pins and bus error monitoring.
R_PG_ExtBus_SetBus();
//Set up CS1
R_PG_ExtBus_SetArea CS1();
//Set up CS2
R_PG_ExtBus_SetArea CS2();
/[Enable the external bus
R_PG_ExtBus_SetEnable();

}

R20UT2186EJ0102 Rev.1.02 RENESAS Page 167 of 434

May 16, 2014



RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.7.6 R_PG_ExtBus_SetEnable

Definition bool R_PG_ExtBus_SetEnable(void)

Description Enable external bus

Conditions for External area has been set on GUI

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_ExtBus.c

RPDL function R_BSC_Control

Details « Enables the external bus.

e Call R_PG_ExtBus_SetBus and R_PG_ExtBus_SetArea_CS<CS area number> to set up
the bus pins, the bus error monitoring and CS area before calling this function.

Example Refer to the example of R_PG_ExtBus_SetArea CS<CS area number>
R20UT2186EJ0102 Rev.1.02 RENESAS Page 168 of 434

May 16, 2014



RX63N/RX631 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.7.7 R_PG_ExtBus_DisableArea_CS<CS area humber>

Definition

Description
Parameter

Return value

File for output

bool R_PG_ExtBus_DisableArea_CS<CS area number>(void)
<CS areanumber>:0to 7
Disable CS area

None
true Setting was made correctly
false Setting failed

R_PG_ExtBus_CS<CS area number=>.c

<CS area number>: 0to 7
RPDL function R_BSC_Destroy
Details « Disables CS area
Example /lnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void funcl(void)
{
//Set up the bus pins and bus error monitoring.
R_PG_ExtBus_SetBus();
//Set up CSO
R_PG_ExtBus_SetArea_CS0();
//Set up CS6
R_PG_ExtBus_SetArea_CS6();
}
void func2(void)
{
/IDisable CSO
R_PG_ExtBus_DisableArea_CSO0();
/IDisable CS6
R_PG_ExtBus_DisableArea_CS6();
}
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5.7.8 R _PG_ExtBus SetArea SDCS

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool

R_PG_ExtBus_SetArea_SDCS(void)

Set up SDRAM area (SDCS)

None
true Setting was made correctly
false Setting failed

R_PG_ExtBus_SDCS.c

R_BSC_SDRAM_CreateArea

Sets up CS area (SDCS)

Call R_PG_ExtBus_SetBus before calling this function to set up the bus pins and the bus
error monitoring.

To use SDRAM area, enable the SDCLK pin output in clock settings on GUI and call
R_PG_Clock_Set before calling this function. If SDCLK output is not enabled, this
function returns false.

A case where CS0, CS6 and SDRAM area (SDCS) are set up.

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

void

{

func(void)
//Set up the bus pins and bus error monitoring.
R_PG_ExtBus_SetBus();

//Set up CSO
R_PG_ExtBus_SetArea_CS0();

//Set up CS6
R_PG_ExtBus_SetArea CS6();

//Set up SDRAM area (SDCS)
R_PG_ExtBus_SetArea SDCS();
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5.7.9 R_PG_ExtBus_Initialize SDCS

Definition bool R_PG_ExtBus_Initialize_SDCS(void)

Description Start the SDRAM initialization sequence

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_ExtBus_SDCS.c

RPDL function R_BSC_Control

Details . Starts the SDRAM initialization sequence.

. The initialization sequence must be started when the SDRAM operation, the auto refresh,

and the self refresh are disabled.

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

void func(void)

{
//Set up the clocks.

R_PG_Clock_Set();

//Set up the bus pins and bus error monitoring.
R_PG_ExtBus_SetBus();

/[Set up SDRAM area (SDCS)
R_PG_ExtBus_SetArea_SDCS();

/[Start initialization sequence
R_PG_ExtBus_lInitialize_SDCS();

/[Enable auto refresh
R_PG_ExtBus_AutoRefreshEnable_SDCS();

//[Enable SDRAM operation
R_PG_ExtBus_AccessEnable_SDCS();
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5.7.10 R_PG_ExtBus_AutoRefreshEnable SDCS

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool

R_PG_ExtBus_AutoRefreshEnable_SDCS(void)

Enable the SDRAM auto refresh

None
true Setting was made correctly
false Setting failed

R_PG_ExtBus_SDCS.c

R_BSC_Control

Enables the SDRAM auto refresh.
The SDRAM auto refresh must be started when the SDRAM self refresh is disabled.

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

#include "R_PG_default.h"

void

{

}
void

{

funcl(void)

//Set up the clocks.
R_PG_Clock_Set();

//Set up the bus pins and bus error monitoring.
R_PG_ExtBus_SetBus();

//Set up SDRAM area (SDCS)
R_PG_ExtBus_SetArea SDCS();

//Start SDRAM initialization sequence
R_PG_ExtBus_Initialize_SDCS();

/[Enable SDRAM auto refresh
R_PG_ExtBus_AutoRefreshEnable_SDCS();

/[Enable SDRAM operation
R_PG_ExtBus_AccessEnable SDCS();

func2(void)
//Disable SDRAM operation
R_PG_ExtBus_AccessDisable_SDCS();

/IDisable SDRAM auto refresh
R_PG_ExtBus_AutoRefreshDisable_SDCS();
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5.7.11 R_PG_ExtBus_AutoRefreshDisable SDCS

Definition bool R_PG_ExtBus_AutoRefreshDisable_SDCS(void)
Description Disable the SDRAM auto refresh
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_ExtBus_SDCS.c
RPDL function R_BSC_Control
Details . Disables the SDRAM auto refresh.
The SDRAM auto refresh must be stopped when the SDRAM self refresh is disabled.
Example Refer to the example of R_PG_ExtBus_AutoRefreshEnable_SDCS.
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5.7.12 R_PG_ExtBus_SelfRefreshEnable_SDCS

Definition bool R_PG_ExtBus_SelfRefreshEnable_SDCS(void)

Description Enable the SDRAM self refresh

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_ExtBus_SDCS.c

RPDL function R_BSC_Control

Details « Enables the SDRAM self refresh

. The SDRAM self refresh mode must be started when the SDRAM operation is disabled
and the auto refresh is enabled.

Example /Ninclude "R_PG_<project name>.h" to use this function.

#include "R_PG_default.h"

void func(void)

{
//Set up the clocks.
R_PG_Clock_Set();
//Set up the bus pins and bus error monitoring.
R_PG_ExtBus_SetBus();
//Set up SDRAM area (SDCS)
R_PG_ExtBus_SetArea_SDCS();
/[Start SDRAM initialization sequence
R_PG_ExtBus_lInitialize_SDCS();
//[Enable SDRAM auto refresh
R_PG_ExtBus_AutoRefreshEnable_SDCS();
//[Enable SDRAM operation
R_PG_ExtBus_AccessEnable_SDCS();

}

void func2(void)

{
/IDisable SDRAM operation
R_PG_ExtBus_AccessDisable_SDCS();
/[Enable SDRAM self refresh
R_PG_ExtBus_SelfRefreshEnable_SDCS();

}

void func3(void)

{
/IDisable SDRAM self refresh
R_PG_ExtBus_SelfRefreshDisable_SDCS();
/[Enable SDRAM operation
R_PG_ExtBus_AccessEnable_SDCS();

}

]
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5.7.13 R_PG_ExtBus_SelfRefreshDisable SDCS

Definition bool R_PG_ExtBus_SelfRefreshDisable_SDCS(void)
Description Disable the SDRAM self refresh
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_ExtBus_SDCS.c
RPDL function R_BSC_Control
Details . Disables the SDRAM self refresh
Example Refer to the example of R_PG_ExtBus_SelfRefreshEnable_SDCS.
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5.7.14 R_PG_ExtBus_AccessEnable SDCS

Definition bool R_PG_ExtBus_AccessEnable_SDCS(void)
Description Enable SDRAM operation
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_ExtBus_SDCS.c
RPDL function R_BSC_Control
Details » Enables SDRAM operation.
Example Refer to the example of R_PG_ExtBus_AutoRefreshEnable_SDCS and

R_PG_ExtBus_SelfRefreshEnable_SDCS.
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5.7.15 R_PG_ExtBus_AccessDisable SDCS

Definition bool R_PG_ExtBus_AccessDisable_SDCS(void)
Description Disable SDRAM operation
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_ExtBus_SDCS.c
RPDL function R_BSC_Control
Details » Disables SDRAM operation.
Example Refer to the example of R_PG_ExtBus_AutoRefreshEnable_SDCS and

R_PG_ExtBus_SelfRefreshEnable_SDCS.
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5.7.16 R _PG_ExtBus GetStatus SDCS

Definition

Description
Parameter

Parameter

File for output

RPDL function

Details

Example

bool R_PG_ExtBus_GetStatus_SDCS
(bool * mode_setting,  bool * initializing,  bool * rec_trans)
Acquire the status of SDRAM

bool * mode_setting The address of storage area for the mode register setting status bit
(1: Mode register setting in progress)

bool * initializing The address of storage area for initialization status bit
(1: Initialization sequence in progress)
bool * rec_trans The address of storage area for Self-refresh transition/recovery

status bit  (1: Transition/recovery in progress)

true Acquisition succeeded

false Acquisition failed

R_PG_ExtBus.c

R_BSC_GetStatus

Acquire the status of SDRAM from the SDRAM SDRAM status register.
Specify the address of storage area for the items to be acquired. Specify 0 for an item that
is not required.

A case where BusErrFunc has been specified as the bus error interrupt notification function
name.

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

bool mode_setting, initializing, rec_trans;

/[The bus error interrupt notification function
void BusErrFunc(void)

{

/I Acquire the status of SDRAM
R_PG_ExtBus_GetStatus_SDCS( &mode_setting, &initializing, &rec_trans );
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5.7.17 R_PG_ExtBus_SetDisable

Definition

Description
Conditions for

output
Parameter

Return value

File for output

bool R_PG_ExtBus_SetDisable(void)
Disable the external bus

External area has been set on GUI

None
true Setting was made correctly
false Setting failed

R_PG_ExtBus.c

RPDL function R_BSC_Control
Details « Disables the external bus.
Example /lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
/I Disable the external bus
R_PG_ExtBus_SetDisable(void);
}
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5.8 DMA controller (DMACA)

5.8.1 R_PG_DMAC_Set C<channel number>
Definition bool R_PG_DMAC_Set_C<channel number> ( void )
<channel number>: 0 to 3
Description Set up a DMAC channel
Parameter None
Return value true Setting was made correctly.
false Setting failed.

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

File for output

RPDL function

Details

Releases the DMAC from the module-stop and makes initial settings.
If an interrupt was selected as a transfer 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 a transfer start trigger, DMAC channel
will start the data transfer when calling R_PG_DMAC_StartTransfer_C<channel
number> or R_PG_DMAC_StartContinuousTransfer_C<channel number> after calling
this function.
The DMAC 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 this chapter end, Notes on
Notification Functions.
To transfer the SCI transmission data by DMAC, make the following settings.

DMAC settings

Transfer request source : TXI0 (SCIO0 transmit data empty interrupt)

Operation when the transfer completes : Clear the interrupt flag of the activation source

Destination start address : Address of Transmit Data Register (TDR)
*Destination start address can be set also from the program. Refer the usage example 2 and 3.

Destination address update mode : Fixed

Length of a single data : 1 byte

SClc setting

Data transmission method : Transfer the transmitted serial data by DMAC

For usage of function, refer to example 2.
To transfer the SCI reception data by DMAC, make the following settings.
DMAC settings

Transfer request source : RXI10 (SCIO receive data full interrupt)

Operation when the transfer completes : Clear the interrupt flag of the activation source

Source start address : Address of Receive Data Register (RDR)
*Source start address can be set also from the program. Refer the usage example 2 and 3.

Source address update mode : Fixed

Length of a single data : 1 byte
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SClc setting

| Data transmission method : Transfer the received serial data by DMAC

For usage of function, refer to example 3.

Example 1 A case where IRQO activates DMA transfer
* IRQO interrupt was selected as a transfer 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.h" //Include "R_PG_<project name>.h" to use this function.

void func(void)

{

R_PG_DMAC_Set_C0(); //Setup DMACO

R_PG_ExtiInterrupt_Set IRQO(); //Setup IRQO

R_PG_DMAC_Activate_CO0(); //Make DMACO be ready for the transfer start trigger
}

/IDMA interrupt notification function
void DmacOIntFunc (void)

{
R_PG_DMAC_StopModule_CO0(); //Stop DMAC
}
Example 2 A case where the SCI transmission data is transferred by DMAC

» DmacOIntFunc was specified as the DMA interrupt notification function name in the GUI.
» The SCIO transmit data empty interrupt is selected as a DMA transfer trigger.

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

volatile bool sci_dma_transfer_complete; //DMA transfer end flag
uint8_t tr[[="ABCDEFG”; //Data source

void func(void)

{
[Nnitialize DMA transfer end flag

sci_dma_transfer_complete = false;

R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Setup SCIO

R_PG_DMAC_Set_C0(); //Setup DMACO

//Set source address, destination address and transfer counter
R_PG_DMAC_SetSrcAddress_CO( tr);
R_PG_DMAC_SetDestAddress_CO((void*)&(SCI0.TDR));
R_PG_DMAC_SetTransferCount_CO( 8 );

/IMake DMACO be 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_CO0(
PDL_NO_PTR,
PDL_NO_DATA
)i
/I Wait for the DMAC to complete the transfer
while (sci_dma_transfer_complete == false);

}

/IDMA interrupt notification function
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void DmacOIntFunc (void)

{
/ISCI transmit end flag

bool sci_transfer_complete;
sci_transfer_complete = false;

/I Wait for the SCI to complete the transmission
do{
R_PG_SCI_GetTransmitStatus_CO( &sci_transfer_complete );
} while( ! sci_transfer_complete );

//Stop the SCI
R_PG_SCI_StopCommunication_CO0();

//Stop the DMAC
R_PG_DMAC_StopModule_CO0();

sci_dma_transfer_complete = true;

Example 3 A case where the SCI reception data is transferred by DMAC
» DmacOIntFunc was specified as the DMA interrupt notification function name in the GUI.
» The SCIO receive data empty interrupt is seleclted as a DMA transfer trigger.

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

volatile bool sci_dma_transfer_complete; //DMA transfer end flag
uint8_t re[]="-------- 7, //Data destination

void func(void)

{
/Nnitialize DMA transfer end flag
sci_dma_transfer_complete = false;

R_PG_SCI_Set_CO0(); //Setup SCIO
R_PG_DMAC_Set_C0(); //Setup DMACO

//Set source address, destination address and transfer counter
R_PG_DMAC_SetSrcAddress_CO((void*)&(SCI0.RDR) );
R_PG_DMAC_SetDestAddress_CO( re );
R_PG_DMAC_SetTransferCount_CO( 8 );

/IMake 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

}

/IDMA interrupt notification function

void DmacOIntFunc (void)

{
/IStop the SCI reception
R_PG_SCI_StopCommunication_CO0();

//Stop the DMAC
R_PG_DMAC_StopModule_CO0();
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5.8.2 R_PG_DMAC_Activate_C<channel number>

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

Description Make the DMAC be ready for the start trigger
Conditions for An interrupt is selected as a transfer 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

<channel number>: 0 to 3

RPDL function R_DMAC_Control
Details + This function makes the DMAC channel be ready for the transfer start trigger.

« This function is genetarted when an interrupt is selected as a transfer start trigger.
. CallR_PG_DMAC_Set_C<channel number> to set up a DMAC channel before calling
this function.

Example A case where the setting is made as follows.
* IRQO was selected as a transfer start trigger of DMACO in normal transfer mode
* DmacOIntFunc was specified as the DMAO interrupt notification function name

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

void func(void)

{
//Set up DMACO

R_PG_DMAC_Set_CO0();
/1Set IRQO
R_PG_Extinterrupt_Set_IRQO();
/IMake DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO0();
}

/IDMA interrupt notification function
void DmacOIntFunc (void)

{
//Stop the DMAC
R_PG_DMAC_StopModule_CO0();
}
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5.8.3 R_PG_DMAC_StartTransfer _C<channel number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

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

Start the one transfer of DMAC (Software trigger)

The software trigger is selected as a transfer start trigger

None
true Setting was made correctly.
false Setting failed.

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

RPDL function R_DMAC_Control
Details + This function starts DMA transfer of the channel specified the software trigger as a
transfer start trigger.
« A DMA transfer request is cleared automatically when data transfer is started.
Example A case where the setting is made as follows.
» The software trigger was selected as a transfer start trigger of DMACO in normal transfer
mode
« DmacOIntFunc was specified as the DMA interrupt notification function name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
volatile bool transferred;
void func(void)
{
transferred = false;
//Set up DMACO
R_PG_DMAC_Set_C0();
while( transferred == false ){
/IStart the DMA transfer of DMACO
R_PG_DMAC_StartTransfer_C0();
}
//Stop the DMAC
R_PG_DMAC_StopModule_CO0();
}
/IDMA interrupt notification function
void DmacOIntFunc (void)
{
transferred = true;
}
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5.8.4 R_PG_DMAC_StartContinuousTransfer C<channel number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_StartContinuousTransfer_C<channel number> (void)
< channel number >:0to 3
Start the continuous transfer of DMAC (Software trigger)

The software trigger is selected as a transfer start trigger

None
true Setting was made correctly.
false Setting failed.

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

This function starts DMA transfer of the channel specified the software trigger as a
transfer start trigger.

This function enables continuous DMA transfer because a DMA transfer request is
generated again after completion of a transfer.

A case where the setting is made as follows.

The software trigger was selected as a transfer start trigger of DMACO in normal transfer
mode
DmacOIntFunc was specified as the DMA interrupt notification function name

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

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set_C0();

/IStart the DMA transfer of DMACO
R_PG_DMAC_StartContinuousTransfer_C0();

}

/IDMA interrupt notification function

void DmacOIntFunc (void)

{
//Stop the DMAC
R_PG_DMAC_StopModule_CO0();
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5.8.5 R_PG_DMAC_StopContinuousTransfer_C<channel number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_StopContinuousTransfer_C<channel number> (void)
< channel number >:0to 3
Stop the software-triggered continuous transfer of DMAC

The software trigger is selected as a transfer start trigger

None
true Setting was made correctly.
false Setting failed.

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

+ This function clears DMA transfer request of the channel specified the software trigger as
a transfer start trigger.

A case where the setting is made as follows.

« The software trigger was selected as a transfer start trigger of DMACO in normal transfer
mode

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

void funcl(void)

{
//Set up DMACO

R_PG_DMAC_Set_CO0();
//Start the DMA transfer of DMACO

R_PG_DMAC_StartContinuousTransfer_C0();
}

void func2(void)

{
/IClear DMA transfer request by software

R_PG_DMAC_StopContinuousTransfer_CO0();

R20UT2186EJ0102 Rev.1.02 RENESAS Page 186 of 434

May 16, 2014



RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.8.6 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
<channel number>: 0 to 3
RPDL function R_DMAC_Control
Details + This function suspends(disables) the DMA transfer.

+ This function can suspend the DMA transfer triggered by hardware.

» To resume the transfer, when interrupt is selected as a transfer start trigger, clear the
interrupt request flag of trigger source and call R_PG_DMAC_Activate_C<channel
number> to make the DMAC channel be ready for the transfer start trigger.

Example A case where the setting is made as follows.
« IRQO interrupt was selected as a transfer start trigger of DMACO in normal transfer mode
» DmacOIntFunc was specified as the DMA interrupt notification function name
 IrglintFunc was specified as the IRQL interrupt notification function name
 Irg2IntFunc was specified as the IRQ2 interrupt notification function name

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

void func(void)

{

R_PG_DMAC_Set_CO0();  //Set up DMACO

R_PG_ExtlInterrupt_Set IRQO();  //Set IRQO

R_PG_ExtInterrupt_Set IRQ1();  //Set IRQ1

R_PG_ExtInterrupt_Set _IRQ2();  //Set IRQ2

R_PG_DMAC_Activate_CO();  // Make DMACO be ready for the transfer start trigger
}

/IDMA interrupt notification function
void DmacOIntFunc (void)

{
¥

/IDMA transfer is suspended by IRQ1 input
void IrglIntFunc (void)

{
¥

/IDMA transfer is re-activated by IRQ2 input
void Irg2IntFunc (void)

R_PG_DMAC_StopModule_CO0();  //Stop the DMAC

R_PG_DMAC_Suspend_CO0(); //Suspend the DMA transfer

{
R_PG_ExtInterrupt_ClearRequestFlag_IRQO(); /IClear the request flag of trigger
R_PG_DMAC_Activate_C0(); /I Make DMACO be ready for the transfer start trigger
}
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5.8.7 R_PG_DMAC_GetTransferCount_C<channel number>

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_GetTransferCount_C<channel number> (uint16_t * count)
< channel number >:0to 3

Get the transfer counter value

uintlé_t * count

The address of storage area for the counter value

true

Acquisition succeeded

false Acquisition failed.

R_PG_DMAC_C <channel number>.c

<channel number>: 0 to 3

R_DMAC_GetStatus

This function gets the current transfer counter value.
The DMA interrupt request flag (IR flag) is cleared in this function. Call

R_PG_DMAC_ClearinterruptFlag_C<channel number> to get the DMA interrupt request
flag before calling this function if needed.

A case where the setting is made as follows.

The transfer start trigger of DMACQO is interrupt

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

void func(void)

{

uint16_t count;

//Set up DMACO
R_PG_DMAC_Set_CO0();

/IMake DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO0();

//Wait for the transfer counter to become lower than 10
do{

R_PG_DMAC_GetTransferCount_CO( & count );
} while( count >=10);

//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();
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5.8.8 R_PG_DMAC_SetTransferCount_C<channel number>

Definition bool R_PG_DMAC_SetTransferCount_C<channel number>(uint16_t count)

< channel number >:0to 3

Description Set the transfer counter
Parameter uintl6_t count Value to be set to the transfer counter
Return value true Setting was made correctly
false Setting failed
File for output R_PG_DMAC_C<channel number>.c

<channel number>: 0to 3

RPDL function R_DMAC_Control
Details » This function sets the transfer counter.

» The valid range of the counter value is from 0 to 65535 (0 : free running mode) in normal
- transfer mode, 0 to 1023 (0 = 1024 units) in repeat transfer mode and block transfer mode.

Example A case where the setting is made as follows.

« IRQO interrupt was selected as a transfer start trigger of DMACO
» DmacOIntFunc was specified as the DMA interrupt notification function name

void func(void)

{
//Set up DMACO

R_PG_DMAC_Set_CO();

//Set IRQO
R_PG_ExtInterrupt_Set IRQO();

R_PG_DMAC_Activate_CO();
}
/IDMA interrupt notification function
void DmacOIntFunc (void)

{
//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();

//IChange the DMACO settings

/ Make DMACO be ready for the transfer start trigger

R_PG_DMAC_SetSrcAddress_CO( src_address );
R_PG_DMAC_SetDestAddress_CO0( dest_address );

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

/ISource address
/IDestination address

R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter

I/ Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();
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5.8.9 R_PG_DMAC_GetRepeatBlockSizeCount_C<channel number>

Definition bool R_PG_DMAC_GetRepeatBlockSizeCount_C<channel number> (uintl6_t * count)
< channel number >:0to 3

Description Get the repeat/block size counter value
Conditions for Repeat transfer mode or block transfer mode is selected for the transfer mode.
output
Parameter uint16_t * count The address of storage area for the counter value
Return value true Acquisition succeeded

false Acquisition failed.
File for output R_PG_DMAC_C <channel number>.c

<channel number>: 0 to 3

RPDL function R_DMAC_GetStatus
Details + This function gets the current repeat/block size counter value.

« The DMA interrupt request flag (IR flag) is cleared in this function. Call
R_PG_DMAC_ClearlnterruptFlag_C<channel number> to get the DMA interrupt request
flag before calling this function if needed.

Example A case where the setting is made as follows.
* DMACQO is set to repeat transfer mode
* The transfer start trigger is interrupt

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

void func(void)

{

uintl6_t count;

//Set up DMACO
R_PG_DMAC_Set_CO0();

/IMake DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();

/IWait for the repeat size counter to become lower than 10
do{

R_PG_DMAC_GetRepeatBlockSizeCount_CO( & count );
} while( count >=10);

//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();
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5.8.10 R_PG_DMAC_SetRepeatBlockSizeCount_C<channel number>

Definition

Description

Conditions for

output
Parameter

Return value

File for output

bool R_PG_DMAC_SetRepeatBlockSizeCount_C<channel number> (uintl6_t count)

< channel number >:0to 3

Set the repeat/block size counter value

Repeat transfer mode or block transfer mode is selected for the transfer mode.

uintl6_t count Value to be set to the repeat/block size counter
true Setting was made correctly
false Setting failed

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

RPDL function R_DMAC_GetStatus
Details « This function sets the repeat/block size counter.
The valid range of the counter value is from 0 to 1023 (0 = 1024 units) in repeat transfer
mode, 1 to 1023 in block transfer mode.
Example A case where the setting is made as follows.
* DMACO is set to repeat transfer mode
« IRQO interrupt was selected as a transfer start trigger
« DmacOIntFunc was specified as the DMA interrupt notification function name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func(void)
{
//Set up DMACO
R_PG_DMAC_Set_CO0();
1/Set IRQO
R_PG_ExtInterrupt_Set IRQO();
/ Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO();
}
/IDMA interrupt notification function
void DmacOIntFunc (void)
{
//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();
//IChange the DMACO settings
R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter
R_PG_DMAC_SetRepeatBlockSizeCount_CO( repeat_count ); //Repeat size counter
I Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();
}
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5.8.11 R_PG_DMAC_ClearInterruptFlag_C<channel number>

Definition bool R_PG_DMAC_ClearlnterruptFlag_C<channel number> ( bool * int_request )
< channel number >:0to 3

Description Get and clear the interrupt request flag
Conditions for DMA interrupt is enabled
output
Parameter bool * int_request The address of storage area for the interrupt request flag
Return value true Acquisition and clearing succeeded

false Acquisition and clearing failed
File for output R_PG_DMAC_C <channel number>.c

<channel number>: 0 to 3

RPDL function R_DMAC_GetStatus
Details  This function gets and clears the DMA interrupt request flag (IR flag).
Example A case where the setting is made as follows.

* DMACO is set to mormal transfer mode
* The transfer start trigger is interrupt
* The DMA interrupt is enabled

The DMA interrupt priority level is 0

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

void func(void)

{

bool int_request;

//Set up DMACO
R_PG_DMAC_Set_CO0();

/IMake DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();

//Wait for the IR flag to become 1
do{

R_PG_DMAC_ClearlnterruptFlag_CO(& int_request );
} while( int_request == false );
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5.8.12 R_PG_DMAC_GetTransferEndFlag_C<channel number>

Definition bool R_PG_DMAC_GetTransferEndFlag_C<channel number> ( bool* end )

< channel number >:0to 3

Description Get the transfer end flag
Parameter bool* end The address of storage area for the transfer end flag
Return value true Acquisition succeeded

false Acquisition failed.
File for output R_PG_DMAC_C <channel number>.c

<channel number>: 0 to 3

RPDL function R_DMAC_GetStatus
Details + This function gets the transfer end flag.

» The DMA interrupt request flag (IR flag) is cleared in this function. Call
R_PG_DMAC_ClearinterruptFlag_C<channel number> to get the DMA interrupt request

flag before calling this function if needed.

» The transfer end flag is not cleared in this function. Call
R_PG_DMAC_ClearTransferEndFlag_C<channel number> to clear the transfer end flag

if needed.

Example A case where the setting is made as follows.
* DMACO is set to normal transfer mode
* The transfer start trigger is interrupt
* The DMA interrupt is not enabled

void func(void)

{

bool end;

//Set up DMACO
R_PG_DMAC_Set_CO0();

R_PG_DMAC_Activate_C0();

/IWait for the transfer end flag to become 1
do{

} while( end == false );

/[Clear the DMA transfer end flag
R_PG_DMAC_ClearTransferEndFlag_CO0();

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

/IMake DMACO be ready for the transfer start trigger

R_PG_DMAC_GetTransferEndFlag_CO( & end );
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5.8.13 R_PG_DMAC_ClearTransferEndFlag_C<channel number>

Definition bool R_PG_DMAC_ClearTransferEndFlag_C<channel number> ( void )

< channel number >:0to 3

Description Clear the transfer end flag

Parameter None

Return value true Clearing succeeded

false Clearing failed

File for output R_PG_DMAC_C <channel number>.c
<channel number>: 0 to 3

RPDL function R_DMAC_Control

Details  This function clears the transfer end flag.

» To get the transfer end flag, call R_PG_DMAC_GetTransferEndFlag_C<channel

number>.

Example A case where the setting is made as follows.

* DMACO is set to mormal transfer mode
* The transfer start trigger is interrupt
* The DMA interrupt is not enabled

void func(void)

{

bool end;

//Set up DMACO
R_PG_DMAC_Set_CO0();

R_PG_DMAC_Activate_C0();

/IWait for the transfer end flag to become 1
do{

} while( end == false );

/[Clear the DMA transfer end flag
R_PG_DMAC_ClearTransferEndFlag_CO0();

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

/IMake DMACO be ready for the transfer start trigger

R_PG_DMAC_GetTransferEndFlag_CO( & end );
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5.8.14 R_PG_DMAC_GetTransferEscapeEndFlag_C<channel number>

Definition bool R_PG_DMAC_GetTransferEscapeEndFlag_C<channel number> ('bool* end )

< channel number >:0to 3

Description Get the transfer escape end flag
Conditions for [Completion of a 1-block/repeat size transfer], [Source address extended repeat area
output overflow] or [Destination address extended repeat area overflow] is selected as the interrupt
output source
Parameter | bool* end | The address of storage area for the transfer escape end flag
Return value true Acquisition succeeded
false Acquisition failed.
File for output R_PG_DMAC_C <channel number>.c
<channel number>: 0 to 3
RPDL function R_DMAC_GetStatus
Details + This function gets the DMA transfer escape end flag (EDMSTS.ESIF).

» The DMA interrupt request flag (IR flag) is cleared in this function. Call
R_PG_DMAC_ClearinterruptFlag_C<channel number> to get the DMA interrupt request

flag before calling this function if needed.

« The transfer escape end flag is not cleared in this function. Call
R_PG_DMAC_ClearTransferEscapeEndFlag_C<channel number> to clear the transfer

escape end flag if needed.

Example A case where the setting is made as follows.
* DMACQO is set to repeat transfer mode
* The transfer start trigger is interrupt

The DMA interrupt priority level is 0

[Completion of a 1-block/repeat size transfer] is selected for the interrupt output source

void func(void)

{

bool end;

/[Set up DMACO
R_PG_DMAC_Set_CO0();

R_PG_DMAC_Activate_CO0();

do{

} while( end == false );
/[Clear the DMA transfer escape end flag

/IWait for the transfer escape end flag to become 1

R_PG_DMAC_ClearTransferEscapeEndFlag_CO();

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

/IMake DMACO be ready for the transfer start trigger

R_PG_DMAC_GetTransferEscapeEndFlag_CO( & end );
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5.8.15 R_PG_DMAC_ClearTransferEscapeEndFlag_C<channel number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

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

Clear the transfer escape end flag

[Completion of a 1-block/repeat size transfer], [Source address extended repeat area
overflow] or [Destination address extended repeat area overflow] is selected as the interrupt

output source

None
true Clearing succeeded
false Clearing failed

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

R_DMAC_Control

This function clears the transfer escape end flag.
To get the transfer escape end flag, call
R_PG_DMAC_GetTransferEscapeEndFlag_C<channel number>.

A case where the setting is made as follows.

DMACQO is set to repeat transfer mode
The transfer start trigger is interrupt

[Completion of a 1-block/repeat size transfer] is selected for the interrupt output source

The DMA interrupt priority level is 0

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

void func(void)

{

bool end;

//Set up DMACO
R_PG_DMAC_Set_CO0();

/IMake DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();

/IWait for the transfer escape end flag to become 1
do{

R_PG_DMAC_GetTransferEscapeEndFlag_CO( & end );
} while( end == false );

/[Clear the DMA transfer escape end flag
R_PG_DMAC_ClearTransferEscapeEndFlag_CO0();
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5.8.16 R_PG_DMAC_SetSrcAddress_C<channel number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_DMAC_SetSrcAddress_C<channel number>(void * src_addr)

< channel number >:0to 3

Set the source address

void * src_addr The source address to be set
true Setting was made correctly
false Setting failed.

R_PG_DMAC_C<channel number>.c

<channel number>: 0to 3

RPDL function R_DMAC_Control
Details « This function sets the source address.
Example A case where the setting is made as follows.
« IRQO interrupt was selected as a transfer start trigger of DMACO
«  DmacOIntFunc was specified as the DMA interrupt notification function name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func(void)
{
//Set up DMACO
R_PG_DMAC_Set_CO0();
//Set IRQO
R_PG_ExtInterrupt_Set IRQO();
I/ Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();
}
/IDMA interrupt notification function
void DmacOIntFunc (void)
{
//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();
//IChange the DMACO settings
R_PG_DMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_DMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter
I Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();
}
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5.8.17 R_PG_DMAC_SetDestAddress C<channel number>

Definition bool R_PG_DMAC_SetDestAddress_C<channel number>(void * dest_addr)

< channel number >:0to 3

Description Set the source address
Parameter void * dest_addr The destination address to be set
Return value true Setting was made correctly
false Setting failed.
File for output R_PG_DMAC_C<channel number>.c
<channel number>: 0 to 3
RPDL function R_DMAC_Control
Details « This function sets the destination address.
Example A case where the setting is made as follows.

« IRQO interrupt was selected as a transfer start trigger of DMACO
«  DmacOIntFunc was specified as the DMA interrupt notification function name

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set_CO0();

//Set IRQO
R_PG_ExtInterrupt_Set IRQO();

R_PG_DMAC_Activate_C0();
}

/IDMA interrupt notification function
void DmacOIntFunc (void)

{
//Suspend the DMA transfer
R_PG_DMAC_Suspend_C0();

//Set up the DMAC and continue

I/ Make DMACO be ready for the transfer start trigger

R_PG_DMAC_SetSrcAddress_CO( src_address );
R_PG_DMAC_SetDestAddress_CO( dest_address );

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

/ISource address
/IDestination address

R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter

Il Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();
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5.8.18 R_PG_DMAC_SetAddressOffset C<channel number>

bool R_PG_DMAC_SetAddressOffset C<channel number>( int32_t offset )

[Offset addition] is selected for [Source address update mode] or [Destination address

| The offset value to be set

Setting was made correctly

Definition
< channel number >:0to 3

Description Set the address offset
Conditions for
output update mode].
Parameter | int32_t offset
Return value true

false

Setting failed

File for output
<channel number>:

RPDL function R_DMAC_Control
Details .
Example A case where the settin

IRQO interrupt was
DmacOIntFunc was

R_PG_DMAC_C<channel number>.c

Oto3

This function sets the address offset.
The range of the address offset value is from +FFFFFFh to -1000000h.

g is made as follows.

selected as a transfer start trigger of DMACO
specified as the DMA interrupt notification function name

[Offset addition] is selected.

#include "R_PG_defaul

void func(void)

{
//Set up DMACO

//Set IRQO
R_PG_ExtInterrup

/I Make DMACO b
R_PG_DMAC_Ac
}

void DmacOIntFunc (vo

{

R_PG_DMAC_S

/I Make DMACO b
R_PG_DMAC_Ac

t.h" //Include "R_PG_<project name>.h" to use this function.

R_PG_DMAC_Set_CO();

t_Set IRQO();

e ready for the transfer start trigger
tivate_CO();

/IDMA interrupt notification function

id)

//Suspend the DMA transfer

uspend_CO0();

//Set up the DMAC and continue
R_PG_DMAC_SetSrcAddress_CO( src_address );
R_PG_DMAC_SetDestAddress_CO( dest_address );
R_PG_DMAC_SetTransferCount_CO( tr_count );
R_PG_DMAC_SetAddressOffset_CO( offset );

/ISource address

/IDestination address
/[Transfer counter
/IAddress offset

e ready for the transfer start trigger
tivate_CO();
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5.8.19 R_PG_DMAC_SetExtendedRepeatSrc_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_SetExtendedRepeatSrc_C<channel number>( uint32_t area )
< channel number >:0to 3

Set the source address extended repeat value
An extended repeat area is specified for the transfer source.

uint32_t area The source address extended repeat value to be set
true Setting was made correctly
false Setting failed

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

R_DMAC_Control
This function sets the source address extended repeat value.
The value can be any power of 2, from 2* to 2%,

A case where the setting is made as follows.

IRQO interrupt was selected as a transfer start trigger of DMACO
DmacOIntFunc was specified as the DMA interrupt notification function name
An extended repeat area is specified for the transfer source and destination.

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

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set_CO0();

//Set IRQO
R_PG_ExtInterrupt_Set_IRQO();

/ Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO();
}

/IDMA interrupt notification function
void DmacOIntFunc (void)
{
//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();

//Change the DMACO settings

R_PG_DMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_DMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter
R_PG_DMAC_SetExtendedRepeatSrc_CO( src_repeat ); //Source extended repeat size
R_PG_DMAC_SetExtendedRepeatDest_CO( dest_repeat ); //Destination extended repeat size

/I Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO();
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5.8.20 R_PG_DMAC_SetExtendedRepeatDest_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_SetExtendedRepeatDest_C<channel number>( uint32_t area )

< channel number >:0to 3

Set the destination address extended repeat value

An extended repeat area is specified for the transfer destination.

uint32_t area The destination address extended repeat value to be set
true Setting was made correctly
false Setting failed

R_PG_DMAC_C<channel number>.c

<channel number>: 0to 3

R_DMAC_Control

This function sets the destination address extended repeat value.
The value can be any power of 2, from 2* to 2%,

A case where the setting is made as follows.

IRQO interrupt was selected as a transfer start trigger of DMACO
DmacOIntFunc was specified as the DMA interrupt notification function name

An extended repeat area is specified for the transfer source and destination.

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

void func(void)

{

}

//Set up DMACO
R_PG_DMAC_Set_CO0();

//Set IRQO
R_PG_ExtInterrupt_Set IRQO();

/ Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO0();

/IDMA interrupt notification function
void DmacOIntFunc (void)

{

//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();

//Change the DMACO settings

R_PG_DMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_DMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter
R_PG_DMAC_SetExtendedRepeatSrc_CO( src_repeat ); //Source extended repeat size
R_PG_DMAC_SetExtendedRepeatDest_CO( dest_repeat ); //Destination extended repeat size

/I Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO();

R20UT2186EJ0102 Rev.1.02 RENESAS Page 201 of 434

May 16, 2014




RX63N/RX631 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.8.21 R_PG_DMAC_StopModule_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_StopModule_C<channel number> ( void)

< channel number >:0to 3

Stop the DMAC channel

None
true Stopping succeeded.
false Stopping failed.

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

R_DMAC_Destroy
Stops the DMAC channel.

If all DMAC channels and DTC are stopped, DMAC and DTC shall be module-stop state.
If another peripheral is being used to trigger a DMA transfer, stop the trigger sources

before calling this function.

A case where the setting is made as follows.

The software trigger was selected as a transfer start trigger of DMACO

DmacOIntFunc was specified as the DMA interrupt notification function name

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

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set_CO0();

//Start the DMA transfer of DMACO
R_PG_DMAC_StartTransfer_C0();

}

/IDMA interrupt notification function

void DmacOIntFunc (void)

{
//Stop the DMACO
R_PG_DMAC_StopModule_CO0();
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5.9 EXDMAC controller (EXDMAC)

59.1 R_PG_EXDMAC_Set_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_EXDMAC_Set_C<channel number> ( void )
<channel number>: 0, 1

Set up an EXDMAC channel

None
true Setting was made correctly
false Setting failed

R_PG_EXDMAC_C <channel number>.c
<unit number>: 0, 1
R_EXDMAC_Set, R_EXDMAC_Create

» Releases the EXDMAC from the module-stop and makes initial settings.

 If the transfer start trigger other than the software trigger was selected, the EXDMAC
channel will be ready for the trigger signal by calling
R_PG_EXDMAC_Activate_C<channel number> after calling this function. If the
software trigger was selected as a transfer start trigger, EXDMAC channel will start the
data transfer when calling R_PG_EXDMAC_StartTransfer_C<channel humber> or
R_PG_EXDMAC_StartContinuousTransfer_C<channel number>after calling this
function.

» If the external signal was selected as a transfer start trigger or if EDACK signal was
enabled, this function sets the pins to be used. The pins used for external signal input or
EDACK output can be selected through the Peripheral Pin Usage window in GUI.

+  The EXDMAC 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 this chapter end, Notes on
Notification Functions.

A case where the setting is made as follows.
+ EDREQO signal or MTU/TPU was selected as a transfer start trigger of EXDMACO.
» ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name.

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

void func(void)

{
R_PG_EXDMAC_Set_C0(); //Set up EXDMACO

R_PG_EXDMAC_Activate_CO0(); // Make EXDMACO be ready for the transfer start trigger
}

/IEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{
}

R_PG_EXDMAC_StopModule_CO(); //Stop the EXDMAC
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5.9.2 R_PG_EXDMAC Activate _C<channel number>

Definition bool R_PG_EXDMAC_Activate_C<channel number> (void)
< channel number >: 0, 1

Description Make the EXDMAC be ready for the start trigger
Conditions for An external signal or MTU/TPU is selected as a transfer start trigger
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_EXDMAC_C <channel number>.c
<channel number>: 0, 1
RPDL function R_EXDMAC_Control
Details + This function makes the EXDMAC channel be ready for the transfer start trigger.
+ This function is genetarted when an external signal or MTU/TPU is selected as a transfer
start trigger.

+ CallR_PG_EXDMAC_Set_C<channel number> to set up an EXDMAC channel before
calling this function.

Example A case where the setting is made as follows.
« EDREQO signal or MTU/TPU was selected as a transfer start trigger of EXDMACQO.
« ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name.

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

void func(void)

{
/ISet up EXDMACO
R_PG_EXDMAC_Set_C0();
/I Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO();
}

/IEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{
//Stop the EXDMAC
R_PG_EXDMAC_StopModule_CO0();
}
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5.9.3 R_PG_EXDMAC_StartTransfer _C<channel number>

Definition bool R_PG_EXDMAC_StartTransfer_C<channel number> (void)
< channel number >: 0, 1

Description Start the data transfer (Software trigger)
Conditions for The software trigger is selected as a transfer start trigger
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_EXDMAC_C <channel number>.c
<channel number>: 0, 1
RPDL function R_EXDMAC_Control
Details  This function triggers the DMA transfer.

« This function is genetarted when the software trigger is selected as a transfer start trigger.
« CallR_PG_EXDMAC_Set_C<channel number> to set up an EXDMAC channel before
calling this function.

Example A case where the setting is made as follows.
» The software trigger was selected as a transfer start trigger of EXDMACO in normal
transfer mode
« ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name

#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
volatile bool transferred;

void func(void)

{

transferred = false;

//Set up EXDMACO
R_PG_EXDMAC_Set_CO();

while( transferred == false ){
//Start the DMA transfer of EXDMACO
R_PG_EXDMAC_StartTransfer_CO0();
}
//Stop the EXDMAC
R_PG_EXDMAC_StopModule_CO0();

}

[IEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{
transferred = true;
}
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594 R_PG_EXDMAC_Suspend_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_EXDMAC_Suspend_C<channel number> (void)
< channel number >:0, 1

Suspend the data transfer

None
true Suspending succeeded.
false Suspending failed.

R_PG_EXDMAC _C <channel number>.c
<channel number>: 0, 1

R_EXDMAC_Control

This function suspends the DMA transfer.
To resume the transfer, when an external signal or MTU/TPU is selected as a transfer start
trigger, call R_PG_EXDMAC_Activate_C<channel number>.

A case where the setting is made as follows.

EDREQO signal or MTU/TPU was selected as a transfer start trigger of EXDMACQO.
ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name
IrqlExtIntFunc was specified as the IRQ1 interrupt notification function name
Irg2ExtIntFunc was specified as the IRQ2 interrupt notification function name

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

void func(void)

{

PG_EXDMAC_Set CO():  //Setup EXDMACO
G_Extinterrupt_Set_IRQO(); //Set IRQO
G_Extinterrupt_Set_IRQ1(); //Set IRQ1
G_Extinterrupt_Set_IRQ2(); //Set IRQ2

R_
R_
R_
R_
R_PG_EXDMAC_Activate_CO0(); // Make EXDMACO be ready for the transfer start trigger

P
P
P
P
}

IIEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{
}

/IDMA transfer is suspended by IRQ1 input
void IrglExtIntFunc (void)

{
¥

/IDMA transfer is re-activated by IRQ2 input
void Irg2ExtIntFunc (void)

{
}

R_PG_EXDMAC_StopModule_CO0(); //Stop the EXDMACO

R_PG_EXDMAC_Suspend_CO0(); //Suspend the DMA transfer

R_PG_EXDMAC_Activate_CO(); // Make EXDMACO be ready for the transfer start trigger

R20UT2186EJ0102 Rev.1.02 RENESAS Page 206 of 434

May 16, 2014




RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.95 R_PG_EXDMAC_ GetTransferCount_C<channel number>

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_EXDMAC_GetTransferCount_C<channel number> (uintl6_t * count)
< channel number >: 0, 1

Get the transfer counter value

uintlé_t * count The address of storage area for the counter value ‘
true Acquisition succeeded
false Acquisition failed.

R_PG_EXDMAC _C <channel number>.c
<channel number>: 0, 1

R_EXDMAC_GetStatus

 This function gets the current transfer counter value.

A case where the setting is made as follows.
« EDREQO signal or MTU/TPU was selected as a transfer start trigger of EXDMACQO.

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

void func(void)

{

uintl6_t count;

//Set up EXDMACO
R_PG_EXDMAC_Set_CO();

//Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();

//Wait for the transfer counter to become lower than 10
do{

R_PG_EXDMAC_GetTransferCount_CO( & count );
} while( count >=10);

//Suspend the DMA transfer
R_PG_EXDMAC_Suspend_CO0();
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5.9.6 R_PG_EXDMAC_SetTransferCount_C<channel number>

Definition bool R_PG_EXDMAC_SetTransferCount_C<channel number>(uint16_t count)

< channel number >: 0, 1

Description Set the transfer counter
Parameter uint16_t count Value to be written to the transfer counter
Return value true Setting was made correctly

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

<channel number>: 0, 1

RPDL function R_EXDMAC_Control
Details « This function sets the transfer counter.

» The valid range of the counter value is from 0 to 65535 (0 : free running mode) in normal
- transfer mode, 0 to 1023 (0 = 1024 units) in repeat transfer mode, block transfer mode and

cluster transfer mode.

Example A case where the setting is made as follows.

+ EDREQO signal or MTU/TPU was selected as a transfer start trigger of EXDMACO
» ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name

void func(void)

//IEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{
//Set up EXDMACO
R_PG_EXDMAC_Set_CO();
/l Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO();
}

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

{
//Suspend the DMA transfer
R_PG_EXDMAC_Suspend_CO0();
//IChange the EXDMACO settings
R_PG_EXDMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_EXDMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_EXDMAC_SetTransferCount_CO( tr_count); //Transfer counter
/ Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();

}
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5.9.7 R_PG_EXDMAC_GetRepeatBlockSizeCount_C<channel number>

Definition bool R_PG_EXDMAC_GetRepeatBlockSizeCount_C<channel number> (uintl6_t * count)
< channel number >: 0, 1

Description Get the repeat/block/cluster size counter value
Conditions for Repeat transfer mode, block transfer mode or cluster transfer mode is selected for the
output transfer mode.
Parameter uint16_t * count The address of storage area for the counter value
Return value true Acquisition succeeded

false Acquisition failed.
File for output R_PG_EXDMAC_C <channel number>.c

<channel number>: 0, 1

RPDL function R_EXDMAC_GetStatus
Details « This function gets the current repeat/block/cluster size counter value.
Example A case where the setting is made as follows.

* EXDMACO is set to repeat transfer mode
* The transfer start trigger is EDREQO signal or MTU/TPU

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

void func(void)

{

uintl6_t count;

//Set up EXDMACO
R_PG_EXDMAC_Set CO0();

//Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();

//Wait for the repeat size counter to become lower than 10
do{

R_PG_EXDMAC_GetRepeatBlockSizeCount_CO( & count);
} while( count >=10);

//Suspend the DMA transfer
R_PG_EXDMAC_Suspend_CO0();
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5.9.8 R_PG_EXDMAC_SetRepeatBlockSizeCount_C<channel number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_EXDMAC_SetRepeatBlockSizeCount_C<channel number> (uint16_t count)
< channel number >: 0, 1

Set the repeat/block/cluster size counter value

Repeat transfer mode, block transfer mode or cluster transfer mode is selected for the

transfer mode.

uintl6_t count

Value to be written to the repeat/block/cluster size counter

true

Setting was made correctly

false

Setting failed

R_PG_EXDMAC_C <channel number>.c
<channel number>: 0, 1

R_EXDMAC_GetStatus

This function sets the repeat/block/cluster size counter.
The valid range of the counter value is from 1 to 1023 in repeat transfer mode and block
transfer mode, 1 to 7 in cluster transfer mode.

A case where the setting is made as follows.

EXDMACQO is set to repeat transfer mode
EDREQO signal or MTU/TPU was selected as a transfer start trigger

ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name

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

void func(void)

{

//Set up EXDMACO
R_PG_EXDMAC_Set_CO();

/ Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();

}

IIEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{

//Suspend the DMA transfer
R_PG_EXDMAC_Suspend_CO0();

//IChange the EXDMACO settings
R_PG_EXDMAC_SetTransferCount_CO(tr_count); //Transfer counter
R_PG_EXDMAC_SetRepeatBlockSizeCount_CO( repeat_count ); //Repeat size counter

/ Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO();
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5.9.9 R_PG_EXDMAC_ClearinterruptFlag_C<channel number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool

R_PG_EXDMAC_ClearinterruptFlag_C<channel number> ( bool * int_request )

< channel number >: 0, 1

Get and clear the interrupt request flag

EXDMAC interrupt is enabled

bool * int_request The address of storage area for the interrupt request flag
true Acquisition and clearing succeeded
false Acquisition and clearing failed

R_PG_EXDMAC_C <channel number>.c
<channel number>: 0, 1

R_EXDMAC_GetStatus

This function gets and clears the EXDMAC interrupt request flag (IR flag).

A case where the setting is made as follows.

EXDMACQO is set to mormal transfer mode

The transfer start trigger is EDREQO signal or MTU/TPU
The EXDMAC interrupt is enabled

The EXDMAC interrupt priority level is 0

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

void

{

func(void)

bool int_request;

//Set up EXDMACO
R_PG_EXDMAC_Set_C0();

//Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();

//Wait for the IR flag to become 1
do{

R_PG_EXDMAC_ClearinterruptFlag CO(& int_request );
} while( int_request == false );
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5.9.10 R_PG_EXDMAC_GetTransferEndFlag_C<channel number>

Definition bool R_PG_EXDMAC_GetTransferEndFlag_C<channel number> ('bool* end )
< channel number >: 0, 1
Description Get the transfer end flag
Parameter bool* end The address of storage area for the transfer end flag
Return value true Acquisition succeeded
false Acquisition failed.
File for output R_PG_EXDMAC _C <channel number>.c
<channel number>: 0, 1
RPDL function R_EXDMAC_GetStatus
Details + This function gets the transfer end flag.

» The EXDMAC interrupt request flag (IR flag) is cleared in this function. Call
R_PG_EXDMAC _ClearInterruptFlag_C<channel number> to get the EXDMAC interrupt
request flag before calling this function if needed.

« The transfer end flag is not cleared in this function. Call
R_PG_EXDMAC_ClearTransferEndFlag_C<channel number> to clear the transfer end
flag if needed.

Example A case where the setting is made as follows.
* EXDMACO is set to normal transfer mode
* The transfer start trigger is EDREQO signal or MTU/TPU
* The EXDMAC interrupt is not enabled

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

void func(void)

{

bool end;

//Set up EXDMACO
R_PG_EXDMAC_Set_C0();

//Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();

//Wait for the transfer end flag to become 1
do{

R_PG_EXDMAC_GetTransferEndFlag_CO( & end );
} while( end == false );

//Clear the DMA transfer end flag
R_PG_EXDMAC _ClearTransferEndFlag_C0();
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5.9.11 R_PG_EXDMAC_ClearTransferEndFlag_C<channel number>

Definition bool R_PG_EXDMAC_ClearTransferEndFlag_C<channel number> ( void )
< channel number >: 0, 1
Description Clear the transfer end flag
Parameter None
Return value true Clearing succeeded
false Clearing failed
File for output R_PG_EXDMAC_C <channel number>.c
<channel number>: 0, 1
RPDL function R_EXDMAC_Control
Details  This function clears the transfer end flag.
» To get the transfer end flag, call R_PG_EXDMAC_GetTransferEndFlag_C<channel
number>.
Example A case where the setting is made as follows.

* EXDMACO is set to mormal transfer mode
* The transfer start trigger is EDREQO signal or MTU/TPU
* The EXDMAC interrupt is not enabled

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

void func(void)

{

bool end;

//Set up EXDMACO
R_PG_EXDMAC_Set_C0();

//Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();

//Wait for the transfer end flag to become 1
do{

R_PG_EXDMAC _GetTransferEndFlag_CO( & end );
} while( end == false );

//Clear the DMA transfer end flag
R_PG_EXDMAC _ClearTransferEndFlag_C0();
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5.9.12 R_PG_EXDMAC_GetTransferEscapeEndFlag_C<channel number>

Definition bool R_PG_EXDMAC_GetTransferEscapeEndFlag_C<channel number> ( bool* end )
< channel number >: 0, 1

Description Get the transfer escape end flag
Conditions for [Completion of repeat/block/cluster size transfer], [Source address extended repeat area
output overflow] or [Destination address extended repeat area overflow] is selected as the interrupt

output source

Parameter | bool* end | The address of storage area for the transfer escape end flag
Return value true Acquisition succeeded
false Acquisition failed.
File for output R_PG_EXDMAC _C <channel number>.c
<channel number>: 0, 1
RPDL function R_EXDMAC_GetStatus
Details » This function gets the DMA transfer escape end flag (EDMSTS.ESIF).

» The EXDMAC interrupt request flag (IR flag) is cleared in this function. Call
R_PG_EXDMAC_ClearlnterruptFlag_C<channel number> to get the EXDMAC interrupt
request flag before calling this function if needed.

» The transfer escape end flag is not cleared in this function. Call
R_PG_EXDMAC_ClearTransferEscapeEndFlag_C<channel number> to clear the
transfer escape end flag if needed.

» When using the external signal or MTU/TPU as a transfer start trigger, to continue the
transfer after transfer escape end, call R_PG_EXDMAC _Activate_C<channel number>.
In R_PG_EXDMAC_Activate_C<channel number>, the transfer escape end flag shall be
cleared and EXDMAC shall be ready for the transfer start trigger.

»  When using the software trigger as a transfer start trigger, to continue the transfer after
transfer escape end, call R_PG_EXDMAC_Activate_C<channel number>. In
R_PG_EXDMAC_Activate_C<channel number>, the transfer escape end flag shall be
cleared and the transfer starts.
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Example A case where the setting is made as follows.
« EXDMACO is set to repeat transfer mode
» The transfer start trigger is external signal or MTU/TPU
« [Completion of repeat/block/cluster size transfer] and [Transfer end] are selected for the
interrupt output source
» ExdmacOIntFunc is specified as an EXDMAC interrupt notification function
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void ExdmacOIntFunc(void)
{
bool transfer_end,;
R_PG_EXDMAC_GetTransferEndFlag_CO( & transfer_end );
if( transfer_end ){
/[Transfer end
R_PG_EXDMAC_StopModule_CO0();
}
else{
/[Transfer escape end (repeat size end)
R_PG_DMAC_Activate_CO0(); //Clear the transfer escape end flag and re-activate
}
}
void func(void)
{
//Set up EXDMACO
R_PG_EXDMAC_Set_CO0();
//Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();
}
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5.9.13 R_PG_EXDMAC_ClearTransferEscapeEndFlag_C<channel number>

Definition bool R_PG_EXDMAC_ClearTransferEscapeEndFlag_C<channel number> ( void )
< channel number >: 0, 1

Description Clear the transfer escape end flag
Conditions for [Completion of repeat/block/cluster size transfer], [Source address extended repeat area
output overflow] or [Destination address extended repeat area overflow] is selected as the interrupt
output source
Parameter None
Return value true Clearing succeeded
false Clearing failed
File for output R_PG_EXDMAC_C <channel number>.c
<channel number>: 0, 1
RPDL function R_EXDMAC_Control
Details + This function clears the transfer escape end flag.

» To get the transfer escape end flag, call
R_PG_EXDMAC_GetTransferEscapeEndFlag_C<channel number>.

Example A case where the setting is made as follows.
* EXDMACO is set to repeat transfer mode
* The transfer start trigger is EDREQO signal or MTU/TPU

[Completion of repeat/block/cluster size transfer] is selected for the interrupt output source
The EXDMAC interrupt priority level is 0

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

void func(void)

{

bool end;

//Set up EXDMACO
R_PG_EXDMAC_Set_C0();

//Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();

//Wait for the transfer escape end flag to become 1
do{

R_PG_EXDMAC_GetTransferEscapeEndFlag_CO( & end );
} while( end == false );

//Clear the DMA transfer escape end flag
R_PG_EXDMAC_ClearTransferEscapeEndFlag_CO();
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5.9.14 R_PG_EXDMAC_SetSrcAddress_C<channel number>

Definition bool R_PG_EXDMAC_SetSrcAddress_C<channel number>(void * src_addr)

< channel number >: 0, 1

Description Set the source address
Parameter void * src_addr The source address to be set
Return value true Setting was made correctly
false Setting failed
File for output R_PG_EXDMAC_C<channel number>.c
<channel number>: 0, 1
RPDL function R_EXDMAC_Control
Details « This function sets the source address.
Example A case where the setting is made as follows.

- EDREQO signal or MTU/TPU was selected as a transfer start trigger of EXDMACO
« ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name

void func(void)

IIEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{
//Set up EXDMACO
R_PG_EXDMAC_Set_CO();
/l Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO();
}

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

{
//Suspend the DMA transfer
R_PG_EXDMAC_Suspend_C0();
/IChange the EXDMACO settings
R_PG_EXDMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_EXDMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_EXDMAC_SetTransferCount_CO(tr_count); //Transfer counter
/ Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO();

}
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5.9.15 R_PG_EXDMAC_ SetDestAddress_C<channel number>

Definition bool R_PG_EXDMAC_SetDestAddress_C<channel number>(void * dest_addr)

< channel number >: 0, 1

Description Set the destiation address
Parameter void * dest_addr The destination address to be set
Return value true Setting was made correctly
false Setting failed
File for output R_PG_EXDMAC_C<channel number>.c
<channel number>: 0, 1
RPDL function R_EXDMAC_Control
Details « This function sets the destination address.
Example A case where the setting is made as follows.

- EDREQO signal or MTU/TPU was selected as a transfer start trigger of EXDMACO
« ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name

void func(void)

IIEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{
//Suspend the DMA transfer

R_PG_EXDMAC_Suspend_CO0();

//Set up the EXDMAC and continue

R_PG_EXDMAC_Activate_CO();

{
//Set up EXDMACO
R_PG_EXDMAC_Set_CO();
/ Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO();
}

R_PG_EXDMAC_SetSrcAddress_CO( src_address );
R_PG_EXDMAC_SetDestAddress_CO( dest_address );
R_PG_EXDMAC_SetTransferCount_CO( tr_count );

/ Make EXDMACO be ready for the transfer start trigger

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

/ISource address

/IDestination address

/[Transfer counter

R20UT2186EJ0102 Rev.1.02 RENESAS
May 16, 2014

Page 218 of 434




RX63N/RX631 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.9.16 R_PG_EXDMAC_ SetAddressOffset_C<channel number>

Definition bool R_PG_EXDMAC_SetAddressOffset_ C<channel number>( int32_t offset)

< channel number > : 0

Description Set the address offset
Conditions for [Offset addition] is selected for [Source address update mode] or [Destination address
output update mode].
Parameter | int32_t offset | The offset value to be set
Return value true Setting was made correctly
false Setting failed

File for output R_PG_EXDMAC_C<channel number>.c

<channel number>: 0
RPDL function R_EXDMAC_Control
Details « This function sets the address offset.

» The range of the address offset value is from +FFFFFFh to -1000000h.

Example A case where the setting is made as follows.

- EDREQO signal or MTU/TPU was selected as a transfer start trigger of EXDMACO
» ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name

» [Offset addition] is selected.

void func(void)

//IEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{
/ISet up EXDMACO
R_PG_EXDMAC_Set_C0();
/I Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();
}

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

{
//Suspend the DMA transfer
R_PG_EXDMAC_Suspend_CO0();
//Set up the EXDMAC and continue
R_PG_EXDMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_EXDMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_EXDMAC_SetTransferCount_CO( tr_count); //Transfer counter
R_PG_EXDMAC_SetAddressOffset_CO( offset); //Address offset
/ Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO();

}
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5.9.17 R_PG_EXDMAC_SetExtendedRepeatSrc_C<channel number>

Definition bool R_PG_EXDMAC_SetExtendedRepeatSrc_C<channel number>( uint32_t area )
< channel number >: 0, 1

Description Set the source address extended repeat value
Conditions for An extended repeat area is specified for the transfer source.
output
Parameter uint32_t area The source address extended repeat value to be set
Return value true Setting was made correctly

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

<channel number>: 0, 1

RPDL function R_EXDMAC_Control
Details + This function sets the source address extended repeat value.

« The value can be any power of 2, from 2* to 2%’

Example A case where the setting is made as follows.

- EDREQO signal or MTU/TPU was selected as a transfer start trigger of EXDMACO
» ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name
» An extended repeat area is specified for the transfer source and destination.

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

void func(void)

{
/ISet up EXDMACO
R_PG_EXDMAC_Set_C0();
/I Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();
}

/IEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{
//Suspend the DMA transfer
R_PG_EXDMAC_Suspend_CO0();
//IChange the EXDMACO settings
R_PG_EXDMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_EXDMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_EXDMAC_SetTransferCount_CO( tr_count); //Transfer counter
R_PG_EXDMAC_SetExtendedRepeatSrc_CO( src_repeat ); //Source extended repeat size
R_PG_EXDMAC_SetExtendedRepeatDest_CO( dest_repeat ); //Destination extended repeat size
/ Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();

}
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5.9.18 R_PG_EXDMAC_SeteExtendedRepeatDest_C<channel number>

Definition bool R_PG_EXDMAC_SetExtendedRepeatDest_C<channel number>( uint32_t area )
< channel number >: 0, 1

Description Set the destination address extended repeat value
Conditions for An extended repeat area is specified for the transfer destination.
output
Parameter uint32_t area The destination address extended repeat value to be set
Return value true Setting was made correctly

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

<channel number>: 0, 1

RPDL function R_EXDMAC_Control
Details + This function sets the destination address extended repeat value.

« The value can be any power of 2, from 2* to 2%’

Example A case where the setting is made as follows.

- EDREQO signal or MTU/TPU was selected as a transfer start trigger of EXDMACO
» ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name
» An extended repeat area is specified for the transfer source and destination.

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

void func(void)

{
/ISet up EXDMACO
R_PG_EXDMAC_Set_C0();
/I Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();
}

//IEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{
//Suspend the DMA transfer
R_PG_EXDMAC_Suspend_CO0();
//IChange the EXDMACO settings
R_PG_EXDMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_EXDMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_EXDMAC_SetTransferCount_CO( tr_count); //Transfer counter
R_PG_EXDMAC_SetExtendedRepeatSrc_CO( src_repeat ); //Source extended repeat size
R_PG_EXDMAC_SetExtendedRepeatDest_CO( dest_repeat ); //Destination extended repeat

size
/ Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO();

}
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5.9.19 R _PG_EXDMAC_StartContinuousTransfer C<channel number>

Definition bool R_PG_EXDMAC_StartContinuousTransfer_C<channel number> (void)
< channel number >: 0, 1

Description Start the continuous data transfer (Software trigger)
Conditions for The software trigger is selected as a transfer start trigger
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_EXDMAC _C <channel number>.c
<channel number>: 0, 1
RPDL function R_EXDMAC_Control
Details  This function triggers the DMA transfer.

« The data transfer triggered by this function is executed continuously because the DMA
Software Start bit is not cleared.

« To stop the data transfer triggered by this function, call
R_PG_EXDMAC_StopContinuousTransfer_C<channel number>.

Example A case where the setting is made as follows.
» The software trigger was selected as a transfer start trigger of EXDMACO in normal
transfer mode

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

void func(void)

{
//Set up EXDMACO
R_PG_EXDMAC_Set_CO();
/[Start the continuous DMA transfer of EXDMACO
R_PG_EXDMAC_StartContinuousTransfer_Co();

}
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5.9.20 R_PG_EXDMAC_StopContinuousTransfer_C<channel number>

Definition bool R_PG_EXDMAC_StopContinuousTransfer_C<channel number> (void)
< channel number >: 0, 1

Description Stop the continuous data transfer
Conditions for The software trigger is selected as a transfer start trigger
output
Parameter None
Return value true Setting was made correctly

false Setting failed
File for output R_PG_EXDMAC _C <channel number>.c

<channel number>: 0, 1

RPDL function R_EXDMAC_Control
Details  This function stops the continuous data transfer triggered by

R_PG_EXDMAC_StartContinuousTransfer_C<channel number>.

Example #include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func(void)
{
//Stop the continuous DMA transfer of EXDMACO
R_PG_EXDMAC_StopContinuousTransfer_CO0();
}
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5.9.21 R_PG_EXDMAC_StopModule_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_EXDMAC_StopModule_C<channel number> ( void )
< channel number >: 0, 1

Stop the EXDMAC channel

None
true Stopping succeeded.
false Stopping failed.

R_PG_EXDMAC_C<channel number>.c
<channel number>: 0, 1

R_EXDMAC_Destroy

Stops the EXDMAC channel.

If all EXDMAC channels are stopped, EXDMAC shall be module-stop state.

If the MTU/TPU is being used to trigger EXDMAC transfer, stop the trigger sources
before calling this function.

A case where the setting is made as follows.
The MTU/TPU was selected as a transfer start trigger of EXDMACO
ExdmacOIntFunc was specified as the EXDMAC interrupt notification function name

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

void func(void)

{

//Set up EXDMACO
R_PG_EXDMAC_Set_CO();

//Set up MTU and start the count
R_PG_Timer_Set MTU_UO_C1();
R_PG_Timer_StartCount MTU_UOQ_C1();

/ Make EXDMACO be ready for the transfer start trigger
R_PG_EXDMAC_Activate_CO0();

}

/IEXDMAC interrupt notification function
void ExdmacOIntFunc (void)

{

//Stop the MTU

R_PG_Timer_StopModule_MTU_UO();

//Stop the EXDMACO
R_PG_EXDMAC_StopModule_CO0();
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5.10 Data Transfer Controller (DTCa)

5.10.1 R_PG_DTC_Set

Definition bool R_PG_DTC_Set (void)
Description Set the common options for DTC
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG _DTC.c
RPDL function R_DTC_Set
Details Releases DTC and DMAC from the module-stop state.
Before calling other functions of DTC, call this function.
This function configures the read skip control, address mode and the DTC vector table
base address.
Example A case where the setting is made as follows.
The DTC vector table address has been set to 2000h.
The transfer setting of which the transfer start trigger is IRQO has been made.
/lIinclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
/IDTC vector table
#pragma address dtc_vector_table = 0x00002000
uint32_t dtc_vector_table [256];
//Set up the DTC
void func(void)
{
/I Set the common options for DTC
R_PG_DTC_Set();
/IMake the transfer setting of which the transfer start trigger is IRQO
R_PG_DTC_Set_IRQO();
/IMake DTC be ready for the transfer start trigger
R_PG_DTC_Activate();
//Set up IRQO
R_PG_Extinterrupt_Set_IRQO();
}
R20UT2186EJ0102 Rev.1.02 RENESAS Page 225 of 434

May 16, 2014




RX63N/RX631 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.10.2 R_PG_DTC_Set_<trigger source>

Definition

bool R_PG_DTC_Set_<trigger source> (void)

< trigger source >

SWINT Software interrupt

CMIOto 3 CMTO to 3 compare match interrupt

DnFIFO0 USBO DMA transfer request n n:0orl

DnFIFO1 USB1 DMA transfer request n n:0orl

SPRIO to 2 RSPIO to 2 receive interrupt

SPTIO to 2 RSPIO0 to 2 transmit interrupt

IRQO to 15 External interrupts

ADIO ADO A/D conversion end interrupt

S12ADI0 S12AD scan end interrupt

TGIOAto D TPUO input capture/compare match A to D interrupt

TGI1lAorB TPUL1 input capture/compare match A or B interrupt

TGI2A0orB TPU2 input capture/compare match A or B interrupt

TGI3Ato D TPU3 input capture/compare match A to D interrupt

TGI4AorB TPU4 input capture/compare match A or B interrupt

TGI5AorB TPUS input capture/compare match A or B interrupt

TGI6n/TGINO TPUG/MTUO input capture/compare match n interrupt  n: Ato D
TGI7n/TGInl TPU7/MTUL1 input capture/compare match n interrupt  n: Aor B
TGI8N/TGIN2 TPU8/MTU?2 input capture/compare match n interrupt  n: Aor B
TGI9N/TGINn3 TPU9/MTU3 input capture/compare match n interrupt  n: Ato D
TGI10n/TGIn4 TPU10/MTU4 input capture/compare match n interrupt n: Aor B
TGIAO to DO MTUO input capture/compare match A to D interrupt

TGIAl or B1 MTUL1 input capture/compare match A or B interrupt

TGIA2 or B2 MTUZ2 input capture/compare match A or B interrupt

TGIA3 to D3 MTU3 input capture/compare match A to D interrupt

TGIA4 to D4 MTUA4 input capture/compare match A to D interrupt

TCIV4 MTU4 overflow/underflow interrupt

TGIU5 to W5 MTUS input capture/compare match U to W interrupt

TGI11n TPU11 input capture/compare match n interrupt n: AorB
CMIAO or BO TMRO compare match A or B interrupt

CMIAl or Bl TMR1 compare match A or B interrupt

CMIA2 or B2 TMR2 compare match A or B interrupt

CMIA3 or B3 TMR3 compare match A or B interrupt

ICRXI0to 3 RIICO to 3 receive data full interrupt

ICTXIOto 3 RIICO to 3 transmit data empty interrupt

DMACOI to 31 DMACAO to 3 interrupt

EXDMACNHI EXDMAC n interrupt n:0orl
RXI0 to 12 SCIO0 to 12 receive data full interrupt

TXI0to 12 SCIO0 to 12 transmit data empty interrupt
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Description
Parameter

Return value

File for output

RPDL function

Details

Example

Set the DTC transfer data

None

true Setting was made correctly
false Setting failed
R_PG_DTC.c

R_DTC_Create

Store the transfer data that will be triggered by transfer start trigger in specified address.
The transfer data of the chain transfer will also be stored.

If

other transfer data has already been stored in the specified address, new data will be

overwritten.

This function does not set any interrupts used for transfer start triggers. Set up interrupts
by each peripheral function.

Select DTC as the request destination of interrupts used for the transfer start trigger.
Call this function before configuring the peripherals that will be involved in the data
transfer.

A case where the setting is made as follows.
The DTC vector table address has been set to 2000h.
The transfer setting of which the transfer start trigger is IRQO has been made.
The transfer setting of which the transfer start trigger is IRQ1 has been made.

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

#pragma address dtc_vector_table = 0x00002000
uint32_t dtc_vector_table [256]; //DTC vector table

/ISet
void

{

up the DTC
func(void)

/I Set the common options for DTC
R_PG_DTC_Set();

/IMake the transfer setting of which the transfer start trigger is IRQ
R_PG_DTC_Set_IRQO();
R_PG_DTC_Set_IRQ1();

/IMake DTC be ready for the transfer start trigger
R_PG_DTC_Activate();

//Set up IRQO and IRQ1
R_PG_Extinterrupt_Set_IRQO();
R_PG_Extinterrupt_Set IRQ1();
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5.10.3 R_PG_DTC_Activate

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DTC_Activate (void)

Make the DTC be ready for the transfer start trigger

None

true Setting was made correctly
false Setting failed

R_PG DTC.c

R_DTC_Control

Makes the DTC be ready for the transfer start trigger.

CallR_PG_DTC_Set_<trigger source> to store the transfer data before calling this

function.

A case where the setting is made as follows.
The DTC vector table address has been set to 2000h.
The transfer setting of which the transfer start trigger is IRQO has been made.

“Request is transferred to CPU when specified transfer is completed” has been selected

in the interrupt setting.
The chain transfer has been disabled.
IrgO0IntFunc has been specified as an IRQO interrupt notification function name.

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

/IDTC vector table
#pragma address dtc_vector_table = 0x00002000
uint32_t dtc_vector_table [256];

/[Set up the DTC

void func(void)

{
/I Set the common options for DTC
R_PG_DTC_Set();

/IMake the transfer setting of which the transfer start trigger is IRQO
R_PG_DTC_Set_IRQO();

/IMake DTC be ready for the transfer start trigger
R_PG_DTC_Activate();

}

void IrgOIntFunc(void)

{
/IDisable the IRQO
[I(After specified number of transfer completes, transfer will be executed
[/l when the trigger is input. To stop the data transfer, disable the interrupt.)
R_PG_Extinterrupt_Disable_IRQO();
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5.10.4 R_PG_DTC_SuspendTransfer

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DTC_SuspendTransfer (void)

Stop the data transfer

None

true Stopping succeeded
false Stopping failed

R PG DTC.c

R_DTC_Control

Stops the data transfer.

If transfer is stopped during data transfer, the accepted start request is active until the

processing is completed.

Call R_DTC_Activate to enable the transfer.

A case where the setting is made as follows.

The DTC vector table address has been set to 2000h.

The transfer setting of which the transfer start trigger is IRQO has been made.

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

#include "R_PG_default.h"
/IDTC vector table

#pragma address dtc_vector_table = 0x00002000

uint32_t dtc_vector_table [256];

//Set up the DTC
void func(void)

{

/I Set the common options for DTC
R_PG_DTC_Set();

/IMake the transfer setting of which the transfer start trigger is IRQO

R_PG_DTC_Set_IRQO();

/IMake DTC be ready for the transfer start trigger

R_PG_DTC_Activate();

//Set up IRQO

R_PG_Extinterrupt_Set IRQO();
}

/[Suspend the DTC transfer
void func2(void)

{

}

/IResume the DTC transfer
void func3(void)

{
}

R_PG_DTC_SuspendTransfer();

R_PG_DTC_Activate();
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5.10.5 R_PG_DTC_GetTransmitStatus

Definition
Description

Parameter

Return value

File for output

bool R_PG_DTC_GetTransmitStatus (uint8_t * vector, bool * active)

Get transfer status

uint8_t * vector The address of storage area for the vector number of current data

transfer (Valid when “* active” is 1)

bool * active The address of storage area for the progress flag. If this value is 1, the

data transfer is processed.

true Acquisition succeeded
false Acquisition failed
R_PG_DTC.c

RPDL function R_DTC_GetStatus
Details This function acquires the active flag and the vector number of the current data transfer.
Example /lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uint8_t vector;
bool active;
void func(void)
//Get the DTC transfer status
R_PG_DTC_GetTransmitStatus ( &vector, &active);
if(active){
switch( vector ){
case 64:
/[Processing when the transfer of vector 64 is in progress
break;
case 65:
/[Processing when the transfer of vector 65 is in progress
break;
default:
}
}
}
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5.10.6 R_PG_DTC_StopModule

Definition bool R_PG_DTC_StopModule (void)
Description Shut down the DTC
Parameter None
Return value true Shutting down succeeded
false Shutting down failed
File for output R_PG DTC.c
RPDL function R_DTC_Destroy
Details »  This function shuts down the DTC and places it in the module-stop state.

«  Disable the interrupt used for transfer start trigger before calling this function.
»  This function will also shut down the DMAC.

Example A case where the setting is made as follows.
«  The DTC vector table address has been set to 2000h.
«  The transfer setting of which the transfer start trigger is IRQO has been made.
»  The transfer setting of which the transfer start trigger is IRQ1 has been made.

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

#include "R_PG_default.h"

/IDTC vector table

#pragma address dtc_vector_table = 0x00002000

uint32_t dtc_vector_table [256];

void func(void)

{
/I Set the common options for DTC
R_PG_DTC_Set();
/IMake the transfer setting of which the transfer start trigger is IRQO
R_PG_DTC_Set_IRQO();
/IMake the transfer setting of which the transfer start trigger is IRQ1
R_PG_DTC_Set_IRQ1();
/IMake DTC be ready for the transfer start trigger
R_PG_DTC_Activate();
//Set up IRQO and IRQ1
R_PG_Extinterrupt_Set_IRQO();
R_PG_Extinterrupt_Set_IRQ1();

}

void func2(void)

{
/[Disable IRQO and IRQ1
R_PG_ExtInterrupt_Disable_IRQO();
R_PG_ExtInterrupt_Disable_IRQ1();
//Shut down the DTC
R_PG_DTC_StopModule();

}
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5.11 1/O Ports

5.11.1 R_PG_IO_PORT_Set_P<port number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool

R_PG_IO_PORT_Set_P<port number> (void)

<port number>:0t0 9, Ato Gand J
Set up the 1/O port

When [Used as an 1/0 port] of one or more pins are specified in the port in the GUI.
However, when only P35 is specified in the PORT3, R_PG_IO_PORT_Set_P3 is not

generated.

None

true Setting was made correctly.
false Setting failed.

R_PG_10_PORT_P<port number>.c
<port number>:0t0 9, Ato Gand J
R_IO_PORT_Set

Selects the direction (input or output), input pull-up resistor, output type, and drive

capacity for pins for which [Used as an 1/0 port] was specified in the GUI.

This function is used to set all pins for which [Used as 1/O port] has been selected in a

port.

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

void

{

func(void)

/[Configure 1/0 port pins that are not available.
R_PG_IO_PORT_SetPortNotAvailable();

/ISet PO.
R_PG_IO_PORT_Set_P0();
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5.11.2 R_PG_IO_PORT_Set P<port number><pin number>

Definition bool R_PG_IO_PORT_Set P<port number><pin number> (void)
<port number>:0t0 9, Ato Gand J
<pin number>: 0to 7

Description Set up the I/O port pin
Conditions for When [Used as an 1/0 port] is specified in the GUI.
output However, R_PG_I0_PORT_Set P35 is not generated.
Parameter None
Return value true Setting was made correctly.

false Setting failed.
File for output R_PG_IO_PORT_P<port number>.c

<port number>:0t0 9, Ato Gand J

RPDL function R_IO_PORT_Set
Details » Selects the direction (input or output), input pull-up resistor, output type, and drive

capacity for pins for which [Used as an 1/0 port] was specified in the GUI.
» The setting only applies to one pin.

Example /include "R_PG_<project name>.h" to use this function.

#include "R_PG_default.h"

void func(void)

{
//Set PO5.
R_PG_IO_PORT_Set_PO5():
//Set PO7.
R_PG_IO_PORT_Set_PO7():

}
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5.11.3 R_PG_IO_PORT_Read_P<port number>

Definition bool R_PG_IO_PORT_Read_P<port number> (uint8_t * data)

<port number>:0t0 9, Ato Gand J
Description Read data from Port Input Register
Conditions for When [Used as an 1/0 port] of one or more pins are specified in the port in the GUI.
output
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_IO_PORT_P<port number>.c

<port number>:0t0 9, Ato Gand J
RPDL function R_IO_PORT_Read
Details » Reads Port Input Register to acquire the states of the pins. (Unit: Port)
Example /Ninclude "R_PG_<project name>.h" to use this function.

#include "R_PG_default.h"
uint8_t data;

void func(void)

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

Definition bool R_PG_IO_PORT_Read_P<port number><pin number> (uint8_t * data)
<port number>:0t0 9, Ato Gand J
<pin number>: 0to 7

Description Read 1-bit data from Port Input Register
Conditions for When [Used as an 1/0 port] of one or more pins are specified in the port in the GUI, the
output function of all existing pins in the port is generated.
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>: 0to 9, Ato G and J)
RPDL function R_IO_PORT_Read
Details » Reads Port Input Register to acquire the state of one pin.

The value is stored in the lowest-order bit of *data.

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

uint8_t data_p05, data_p07;

void func(void)

{
/[Acquire the state of pin PO5.
R_PG_IO_PORT_Read P05( & data_p05);
/[Acquire the state of pin PO7.
R_PG_IO_PORT_Read P07( & data_p07);
}
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5.11.5 R_PG_IO_PORT_Write_P<port number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

bool R_PG_IO_PORT_Write_P<port number> (uint8_t data)
<port number>:0t0 9, Ato Gand J
Write data to Port Output Data Register

When [Used as an 1/0 port] of one or more pins are specified in the port in the GUI.
However, when only P35 is specified in the PORT3, R_PG_IO_PORT_Write_P3 is not

generated.

‘ uint8_t data | Value to be written
true Writing proceeded correctly.
false Writing failed.

R_PG_10_PORT_P<port number>.c
<port number>:0t0 9, Ato Gand J

RPDL function R_IO_PORT_Write
Details » Writes a value to Port Output Data Register. A value written to the register is output from
the output port.
»  Specify “0” for b5 of the argument when calling R_PG_I0_PORT_Write_P3.
Example /include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
1/Set PO.
R_PG_IO_PORT_Set_P0();
/[Output 0xa0 from PO.
R_PG_IO_PORT_Write_PO( 0xa0 );
}
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5.11.6 R_PG_IO_PORT_Write_P<port number><pin number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_IO_PORT_Write_P<port number><pin number> (uint8_t data)
<port number>:0t0 9, Ato Gand J
<pin number>: 0to 7

Write 1-bit data to Port Output Data Register

When [Used as an 1/0 port] is specified in the GUI.
However, R_PG_I0_PORT_Write_P35 is not generated.

‘ uint8_t data ‘ Value to be written

true

Writing proceeded correctly.

false

Writing failed.

R_PG_10_PORT_P<port number>.c
<port number>:0t0 9, Ato Gand J
R_IO_PORT_Write

Writes a value to Port Output Data Register. A value written to an output port is output.

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

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

#include "R_PG_default.h"

void

{

func(void)

//Set PO5.
R_PG_IO_PORT_Set_P05();

//Set PO7.
R_PG_IO_PORT_Set_P07();
/[Output low level from PO5.
R_PG_IO_PORT_Write_P05( 0x00);

/[Output high level from PQ7.
R_PG_IO_PORT_Write_P07( 0x01);
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5.11.7 R_PG_IO_PORT_SetPortNotAvailable

Definition bool R_PG_IO_PORT_SetPortNotAvailable (void)

Description Configure 1/0 port pins that are not available.

Parameter None

Return value true Setting was made correctly

File for output R_PG_IO_PORT.c

RPDL function R_10_PORT_NotAuvailable

Details « All ports that are not available on smaller packages will be configured for CMOS-type

low-level output.
»  When using packages less than 176-pin, call this function first.

Example Refer to the example of R_PG_IO_PORT _Set P<port number>.
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5.12 Multi-Function Timer Pulse Unit 2 (MTU2a)

5.12.1 R_PG_Timer_Set_MTU_U<unit number>_<channels>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

bool R_PG_Timer_Set MTU_U<unit number>_<channels> (void)
<unit number>: 0
<channels>: CO0 to C5

C3_C4 (Complementary PWM mode or reset-synchronized PWM mode)

Set up the MTU

None
true Setting was made correctly
false Setting failed

R_PG_Timer_MTU_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 5

R_MTU2_Set, R_MTUZ2_Create

Releases the MTU from the module-stop and makes initial settings.
Interrupts of the MTU 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 section Notes on Notification
Functions.
If the interrupt propriety level is set to 0 in the GUI, a CPU interrupt does not occur. The
state of a request flag can be acquired by calling
R_PG_Timer_GetRequestFlag MTU_U<unit number>_C<channel number>.
When counting driven by an externally input clock, the external reset signal, input
capture, or pulse output is in use, the pin to be used is set in this function.
To start the count operation, call R_PG_Timer_StartCount MTU_U<unit
number>_C<channel number>(_<phase>) or
R_PG_Timer_SynchronouslyStartCount_ MTU_U<unit number> after calling this
function.
In complementary PWM mode or reset-synchronized PWM mode, paired channels are set
up in the same time. Channels 3 and 4 are set up by R_PG_Timer_Set MTU_UQ_C3_C4.
In complementary PWM mode or reset-synchronized PWM mode, PWM output is
disabled in the initial state. To enable the pin output, call
R_PG_Timer_ControlOutputPin_MTU_U<unit number>_<channels> before starting the
count operation.
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Example 1 A case where the setting is made as follows.
*  MTU channel 1 was set up in normal mode
*  MtullcCmAlntFunc was specified as a compare match A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func(void)
{
R_PG_Timer_Set MTU_UO_C1(); //Set up the MTU1
R_PG_Timer_StartCount MTU_UO0_C1(); // Start the count operation
}
void MtullcCmAlIntFunc(void)
{
/[Processing in response to a compare match A interrupt
}
Example 2 A case where the setting is made as follows.
«  MTU channel 3 and 4 were set up in complementary PWM mode
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func(void)
{
//Set up the MTU3 and MTU4 in complementary PWM mode
R_PG_Timer_Set MTU_UO0_C3_C4 ();
/[Enable PWM output pin 1 positive and negative phase
R_PG_Timer_ControlOutputPin_MTU_UO_C3_C4(
1, /lpl : enable
1, //n1: enable
0, //p2 : disable
0, //In2 : disable
0, //p3 : disable
0//n3 : disable
)i
/I Start the MTU3 and 4 count operation
R_PG_Timer_SynchronouslyStartCount MTU_UOQ(
0, //ch0
0, /lchl
0, /lch2
1, /ich3
1//ch4
)i
}
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5.12.2 R_PG_Timer_StartCount_MTU_U<unit number>_C<channel number>(_<phase>)

Definition

Description
Parameter

Return value

File for output

bool R_PG_Timer_StartCount. MTU_U<unit number>_C<channel number> (void)
<unit number>: 0
<channel number>: 0to 5

bool R_PG_Timer_StartCount MTU_U<unit number>_C<channel number>_<phase> (void)
<unit number>: 0
<channel number>: 5
<phase>: U, V or W

Start the MTU count operation

None
true Setting was made correctly
false Setting failed

R_PG_Timer_MTU_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0t0 5

RPDL function R_MTU2_ControlChannel
Details « Starts the MTU count operation.

» CallR_PG_Timer_Set MTU_U<unit number>_<channels> to make the initial settings
before calling this function.

+ In complementary PWM mode or reset-synchronized PWM mode, start the count
operation of paired 2 channels simultaneously by
R_PG_Timer_SynchronouslyStartCount MTU_U<unit number>.

* R_PG_Timer_StartCount MTU_UO_C5 can start the count of U, V, and W phase
simultaneously.

Example A case where the setting is made as follows.

e MTU channel 1 was set up

+  MtullcCmAlntFunc was specified as the compare match A interrupt notification function
name

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

void func(void)

{
R_PG_Timer_Set MTU_UO_C1(); //Set up the MTU1
R_PG_Timer_StartCount MTU_UO0_C1(); /I Start the count operation

}

void MtullcCmAlIntFunc(void)

{
R_PG_Timer_HaltCount_MTU_UO0_C1(); //Halt the count operation
func_cmA(); /[Processing in response to a compare match A interrupt
R_PG_Timer_StartCount MTU_UO0_C1(); //Resume the count operation

}
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5.12.3 R_PG_Timer_SynchronouslyStartCount_MTU_U<unit number>

Definition bool R_PG_Timer_SynchronouslyStartCount MTU_U<unit number>

(bool ch0, bool chl, bool ch2, bool ch3, bool ch4)
<unit number>: 0

Description Start the MTU count operation of two or more channels simultaneously

Parameter bool ch0 Count operation of channel 0 (0:Do not start count  1:Start count)
bool chl Count operation of channel 1 (0:Do not start count  1:Start count)
bool ch2 Count operation of channel 2 (0:Do not start count  1:Start count)
bool ch3 Count operation of channel 3 (0:Do not start count  1:Start count)
bool ch4 Count operation of channel 4 (0:Do not start count  1:Start count)

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Timer MTU_U<unit number>.c

<unit number>: 0
RPDL function R_MTU2_ControlUnit
Details » Starts the MTU count operation of two or more channels simultaneously.

» CallR_PG_Timer_Set MTU_U<unit number>_<channels> to make the initial settings
before calling this function.

* In complementary PWM mode or reset-synchronized PWM mode, start the count
operation of paired 2 channels simultaneously by this function.

Example Refer to the example 2 of R_PG_Timer_Set MTU_U<unit number>_<channels>
R20UT2186EJ0102 Rev.1.02 RENESAS Page 242 of 434

May 16, 2014



RX63N/RX631 Group Peripheral Driver Generator Reference Manual

5.12.4 R_PG_Timer_HaltCount_MTU_U<unit number>_C<channel number>(_<phase>)

Definition

Description
Parameter

Return value

File for output

bool R_PG_Timer_HaltCount. MTU_U<unit number>_C<channel number> (void)

<unit number>: 0
<channel number>: 0to 5

bool R_PG_Timer_HaltCount._ MTU_U<unit number>_C<channel number>_<phase> (void)

<unit number>: 0
<channel number>: 5
<phase>: U, V or W

Halt the MTU count operation

Specification of Generated Functions

None
true Halting succeeded.
false Halting failed.

R_PG_Timer_MTU_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 5

RPDL function R_MTU2_ControlChannel
Details »  Halts the MTU count operation.
»  To make the MTU resume counting, call
R_PG_Timer_StartCount_MTU_U<unit number>_C<channel number>(_<phase>) or
R_PG_Timer_SynchronouslyStartCount_ MTU_U<unit number>.
R _PG_Timer_HaltCount MTU_UOQ_C5 can stop the count of U, V, and W phase
simultaneously.
Example A case where the setting is made as follows.
*  MTU channel 1 was set up
+  MtullcCmAlntFunc was specified as the compare match A interrupt notification function
name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func(void)
{
R_PG_Timer_Set MTU_UOQ_C1(); //Set up the MTU1
R_PG_Timer_StartCount MTU_UO_C1(); /I Start the count operation
}
void MtullcCmAlIntFunc(void)
{
R_PG_Timer_HaltCount_MTU_UO0_C1(); //Halt the count operation
func_cmA(); [/[Processing in response to a compare match A interrupt
R_PG_Timer_StartCount MTU_UO_C1(); //Resume the count operation
}
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5.12.5 R_PG_Timer_GetCounterValue_MTU_U<unit number>_C<channel number>

Definition bool R_PG_Timer_GetCounterValue_ MTU_U<unit number>_C<channel number>
(uint16_t * counter_val)
<unit number>: 0
<channel number>: 0 to 4

bool R_PG_Timer_GetCounterValue_ MTU_U<unit number>_C<channel number>
(uintl16_t * counter_u_val, uint16_t * counter_v_val, uintl6_t * counter_w_val )
<unit number>: 0
<channel number>: 5

Description Acquire the MTU counter value

Parameter For MTUO to MTU4
uintl6_t * counter_val Destination for storage of the counter value
For MTUS
uintl6_t * counter_u val Destination for storage of the counter U value
uintl6_t* counter_v_val Destination for storage of the counter V value
uintl6é_t* counter_w_val Destination for storage of the counter value

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

File for output R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>:0to 5

RPDL function R_MTU2_ReadChannel
Details « Acquires the counter value of a MTU.
Example A case where the setting is made as follows.

e MTU channel 0 was set up
+ Set TGRA as an input capture register and enable an input capture A interrupt
«  MtuOlcCmAlntFunc was specified as the input capture A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
uint16_t counter val;
void func(void)
{
R_PG_Timer_Set MTU_UO_CO0(); //Set up the MTUO
R_PG_Timer_StartCount MTU_UO_CO(); /I Start the count operation
}
void MtuOlcCmAIntFunc(void)
{
/I Acquire the value of the MTUO counter
R_PG_Timer_GetCounterValue. MTU_UO_CO( & counter_val );
}
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5.12.6 R_PG_Timer_SetCounterValue_MTU_U<unit number>_C<channel
number>(_<phase>)

Definition bool R_PG_Timer_SetCounterValue_ MTU_U<unit number>_C<channel humber>
(uint16_t counter_val)
<unit number>: 0 <channel number>:0to 4

bool R_PG_Timer_SetCounterValue_MTU_U<unit number>_C<channel number>_<phase>
(uint16_t counter_val)
<unit number>: 0 <channel number>: 5 <phase>: U, Vor W

bool R_PG_Timer_SetCounterValue_ MTU_U<unit number>_C<channel humber>
(uint16_t counter_u_val, uint16_t counter_v_val, uint16_t counter_w_val)
<unit number>: 0 <channel number>: 5

Description Set the MTU counter value
Parameter For MTUO to MTU7
uint16_t counter_val Value to be written to the counter
For MTUS
uintl6_t counter_u_val Value to be written to the counter U
uintl6_t counter v val Value to be written to the counter V
uint16_t counter_w_val Value to be written to the counter W
Return value true Setting of the counter value succeeded.
false Setting of the counter value failed.
File for output R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 0to 5

RPDL function R_MTU2_ControlChannel
Details « Set the counter value of a MTU.
Example A case where the setting is made as follows.

*  MTU channel 1 was set up
« Set TGRA as an output compare register and enable a compare match A interrupt
+  MtullcCmAIntFunc was specified as the compare match A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func (void)
{
R_PG_Timer_Set MTU_UO_C1(); //Set up the MTU1
R_PG_Timer_StartCount_MTU_UO_C1(); // Start the count operation
}
void MtullcCmAlIntFunc(void)
{
R_PG_Timer_SetCounterValue_MTU_UO_C1(0); //Clear the counter
}
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5.12.7 R_PG_Timer_GetRequestFlag MTU_U<unit number>_C<channel number>

Definition bool R_PG_Timer_GetRequestFlag MTU_U<unit number>_C<channel number>
(bool*cm_ic_a, bool*cm_ic b, bool*cm_ic_c, bool*cm_ic d,
bool*cm_e, bool*cm_f, bool*ov, bool*un );
<unit number>: 0
<channel number>: 0 to 4
bool R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel number>
(bool*cm_ic_u, bool* cm_ic_v, bool* cm_ic_w);
<unit number>: 0
<channel number>: 5
Description Acquire and clear the MTU interrupt flags
Parameter bool* cm_ic_a | The address of storage area for the compare match/input capture A flag
bool* cm_ic_b | The address of storage area for the compare match/input capture B flag
bool* cm_ic_c | The address of storage area for the compare match/input capture C flag
bool* cm_ic_d | The address of storage area for the compare match/input capture D flag
bool* cm_e The address of storage area for the compare match E flag
bool* cm_f The address of storage area for the compare match F flag
bool* ov The address of storage area for the overflow flag
bool* un The address of storage area for the underflow flag
bool* cm_ic_u | The address of storage area for the compare match/input capture U flag
bool* cm_ic_v | The address of storage area for the compare match/input capture V flag
bool* cm_ic_w | The address of storage area for the compare match/input capture W flag
Available flags for each channel are as follows.
MTUO cm_ic_atocm_ic_d, cm_e, cm_f, and ov
MTUL1, 2 cm_ic_a, cm_ic_b, ov, and un
MTUS, 4 cm_ic_atocm_ic_d, and ov
MTU5 cm_ic_u, cm_ic_v, and cm_ic_w
MTU3
(complementary PWM mode and cm_ic_atocm_ic_d
reset-synchronized PWM mode)
MTU4
(complementary PWM mode and cm_ic_ato cm_ic_d, and un
reset-synchronized PWM mode)
Return value true Acquisition of the flags succeeded
false Acquisition of the flags failed

File for output R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>:0to 5

RPDL function R_MTU2_ReadChannel

Details «  This function acquires the interrupt flags of MTU.
» All flags will be cleared in this function.
« Specify the address of storage area for the flags to be acquired.
Specify 0 for a flag that is not required.
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Example A case where the setting is made as follows.
e MTU channel 1 was set up
« TGRA s set as an output compare register and the compare match interrupt is enabled
» The priority level of compare match interrupt is set to 0

#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
bool cma_flag;
void func(void)
{
R_PG_Timer_Set MTU_UO_C1(); //Set up the MTU1
R_PG_Timer_StartCount. MTU_UO_C1(); // Start the count operation
/IWait for the compare match A
do{
R_PG_Timer_GetRequestFlag MTU_UOQ_C1(
& cma_flag, //a
0, /b
0, /lc
0,//d
0, /le
o, /If
0, /le
0, /lov
0 /lun
);
} while( 'cma_flag );
[/[Processing in response to a compare match A
}
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5.12.8 R_PG_Timer_StopModule_MTU_U<unit number>

Definition bool R_PG_Timer_StopModule_ MTU_U<unit number> (void)
<unit number>: 0

Description Shut down the MTU unit
Parameter None
Return value true Shutting down succeeded
false Shutting down failed

File for output R_PG_Timer_MTU_U<unit number>.c

<unit number>: 0
RPDL function R_MTU2_Destroy
Details » Stopsa MTU and places it in the module-stop state. If two or more channels are running

when this function is called, all channels will be stopped. Call
R_PG_Timer_HaltCount_ MTU_U<unit number>_C<channel number>(_<phase>) to
stop a single channel.
Example A case where the setting is made as follows.
*  MTU channel 1 was set up

» Set TGRA as an output compare register and enable a compare match A interrupt
MtullcCmAlIntFunc was specified as the compare match A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func(void)
{
R_PG_Timer_Set MTU_UO0_C1(); //Set up the MTU1
R_PG_Timer_StartCount_MTU_UOQ_C1(); // Start the count operation
}
void MtullcCmAlntFunc(void)
{
// Stop the MTU unit 0
R_PG_Timer_StopModule_ MTU_U0();
}
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5.12.9 R_PG _Timer_GetTGR_MTU_U<unit number>_C<channel number>

Definition bool R_PG_Timer_GetRequestFlag MTU_U<unit number>_C<channel number>
(uintl6_t*tgr_a val, uintl6_t*tgr_b_val, uintl6_t*tgr c val,
uintlé_t*tgr d val, uintl6é t*tgr e val, uintl6é_t*tgr f val );
<unit number>: 0
<channel number>: 0 to 4

bool R_PG_Timer_GetRequestFlag_ MTU_U<unit number>_C<channel number>
(uintl6_t*tgr u val, uintl6 t*tgr v val, uintl6 t*tgr w val);
<unit number>: 0
<channel number>: 5

Description Acquire the general register value

Parameter uintlé_t*tgr_a val The address of storage area for the general register A value
uintlé_t*tgr_b val The address of storage area for the general register B value
uintlé_t*tgr_c val The address of storage area for the general register C value
uintl6_t*tgr_d_val The address of storage area for the general register D value
uintlé_t*tgr_e val The address of storage area for the general register E value
uintlé_t*tgr f val The address of storage area for the general register F value
uintl6é_t*tgr_u_val The address of storage area for the general register U value
uintlé_t*tgr_v_val The address of storage area for the general register V value
uintlé_t*tgr_ w_val The address of storage area for the general register W value

Available arguments for each channel are as follows.

MTUO tgr_a val to tgr_f val
MTUL, 2 tgr_a val and tgr_b_val
MTUS, 4 tgr_a val to tgr_d_val
MTU5 tgr_u_val to tgr_w_val
Return value true Acquisition of the flags succeeded
false Acquisition of the flags failed
File for output R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 0 to 5

RPDL function R_MTU2_ReadChannel

Details » This function acquires the general register value.
»  Specify the address of storage area for an item to be acquired. Specify 0 for an item that is
not required.
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Example

A case where the setting is made as follows.

*  MTU channel 0 was set up

» Set TGRA as an input capture register and enable an input capture A interrupt

«  MtuOlcCmAlntFunc was specified as the input capture A interrupt notification function
name

#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
uintlé_ttgr a val;

void func(void)

{
R_PG_Timer_Set MTU_UOQ_CO0(); //Set up the MTUO
R_PG_Timer_StartCount_ MTU_UO_CO(); /I Start the count operation

}

void MtuOlcCmAIntFunc(void)

{
/I Acquire the value of the TGRA
R_PG_Timer_GetTGR_MTU_UO_CO(
&tgr_a val, //a
0, /b
0,/lc
0, //d
0, /e
0/t

R20UT2186EJ0102 Rev.1.02 RENESAS Page 250 of 434

May 16, 2014



RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.12.10 R_PG_Timer_SetTGR_<general register>_ MTU_U<unit number>_C<channel number>

Definition bool R_PG_Timer_SetTGR_<general register>_MTU_U<unit number>_C<channel number>
(uint16_t value);
<general register>:

MTUO :A/B,C,D,EorF
MTUL, 2 :AorB

MTUS, 4 :A/B,CorD
MTUS U, Vorw

<unit number>: 0
<channel number>: 0to 5

Description Set the general register value

Parameter uintl6_tvalue | Value to be written to the general register

Return value true Setting of the general register succeeded.
false Setting of the general register failed.

File for output R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 0 to 5

RPDL function R_MTU2_ControlChannel
Details »  This function sets the general register value.
Example A case where the setting is made as follows.

*  MTU channel 1 was set up
» Set TGRA as an output compare register and enable a compare match A interrupt
e MtullcCmAlntFunc was specified as the compare match A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func (void)
{
R_PG_Timer_Set MTU_UO_C1(); //Set up the MTU1
R_PG_Timer_StartCount. MTU_UO_C1(); // Start the count operation
}
void MtullcCmAlIntFunc(void)
{
R_PG_Timer_SetTGR_A MTU_UOQ_C1(1000); //Set TGRA
}
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5.12.11 R_PG_Timer_SetBuffer AD_MTU_U<unit number>_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_Timer_SetBuffer AD_MTU_U<unit number>_C<channel number>

(uintl6_t tadcobr_a val, uint16_t tadcobr_b_val );
<unit number>: 0
<channel number>: 4

Set A/D converter start request cycle set buffer registers (TADCOBRA and TADCOBRB)
The buffer transfer of A/D converter start request cycle value is enabled.

uintl6_t tadcobr_a val Value to be written to TADCOBRA
uintl6_t tadcobr_b val Value to be written to TADCOBRB
true Setting of the counter value succeeded.
false Setting of the counter value failed.

R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 3(*), 4
(* complementary PWM mode and reset-synchronized PWM mode)

RPDL function R_MTU2_ControlChannel
Details e This function sets the TADCOBRA and TADCOBRB values.
Example A case where the setting is made as follows.
- Buffer transfer of A/D converter start request cycle set register has been enabled
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func (void)
{
R_PG_Timer_Set MTU_UO0_C4(); //Set up the MTU1
R_PG_Timer_StartCount. MTU_UO_C4(); // Start the count operation
}
void MtullcCmAlIntFunc(void)
{
/l Set TADCOBRA and TADCOBRB
R_PG_Timer_SetBuffer AD_MTU_UOQ_C4( 0x10, 0x20);
}
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5.12.12 R_PG_Timer_SetBuffer_CycleData MTU_U<unit number>_<channels>

Definition bool R_PG_Timer_SetBuffer_CycleData MTU_U<unit number>_<channels>

(uintl6_ttcbr_val);
<unit number>: 0
<channels>: C3_C4

Description Set the cycle buffer register
Conditions for MTU channels are set to complementary PWM mode
output
Parameter uint16_t tcbr_val Value to be written to the cycle buffer registerr
Return value true Setting of the counter value succeeded.
false Setting of the counter value failed.
File for output R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 3

RPDL function R_MTU2_ControlUnit
Details « This function sets the cycle buffer register (TCBR).
Example #include "R_PG_default.h" /Include "R_PG_<project name>.h" to use this function.
void func (void)
{
R_PG_Timer_SetBuffer_CycleData MTU_UO_C3_C4(0x1000);
}
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5.12.13 R_PG_Timer_SetOutputPhaseSwitch_MTU_U<unit number>_<channels>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_SetOutputPhaseSwitch_ MTU_U<unit number>_<channels>

(uint8_t output_level );
<unit number>: 0
<channels>: C3_C4

Switch PWM output level
» The MTU channels are set to complementary PWM mode or reset-synchronized PWM

mode

» The brushless DC motor control is enabled and the software is selected for the output
control method

uint8_t output_level

PWM output setting (0 to 5)

The output level for each value is as follows

Value | MTIOC3B | MTIOC4A | MTIOC4B | MTIOC3D | MTIOC4C | MTIOC4D
U phase V phase W phase U phase V phase W phase
0 OFF OFF OFF OFF OFF OFF
1 ON OFF OFF OFF OFF ON
2 OFF ON OFF ON OFF OFF
3 OFF ON OFF OFF OFF ON
4 OFF OFF ON OFF ON OFF
5 ON OFF OFF OFF ON OFF
6 OFF OFF ON ON OFF OFF
7 OFF OFF OFF OFF OFF OFF
true Setting of the counter value succeeded.
false Setting of the counter value failed.

R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 3

R_MTU2_ControlUnit

This function switches the PWM output level in brushless DC motor control

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

void func (void)

{

R_PG_Timer_SetOutputPhaseSwitch_MTU_UO_C3_C4(0x7);

}

R20UT2186EJ0102 Rev.1.02

May 16, 2014

RENESAS

Page 254 of 434




RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.12.14 R_PG_Timer_ControlOutputPin_MTU_U<unit number>_<channels>

Definition bool R_PG_Timer_ControlOutputPin_ MTU_U<unit number>_<channels>
(bool p1_enable, bool n1_enable, bool p2_enable, bool n2_enable,

bool p3_enable, bool n3_enable )
<unit number>: 0
<channels>: C3_C4

Description Enable or disable the PWM output

Conditions for MTU channels are set to complementary PWM mode or reset-synchronized PWM mode

output

Parameter bool p1_enable U positive phase (MTIOCmB) output (0: Disable 1: Enable)
bool n1_enable U negative phase (MTIOCmD) output (0: Disable 1: Enable)
bool p2_enable V positive phase (MTIOCnA) output (0: Disable 1: Enable)
bool n2_enable V negative phase (MTIOCNC) output (0: Disable 1: Enable)
bool p3_enable W positive phase (MTIOCnB) output (0: Disable 1: Enable)
bool n3_enable W negative phase (MTIOCnD) output (0: Disable 1: Enable)

m:3 n:4

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

File for output R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 3

RPDL function R_MTU2_ControlUnit

Details e This function enables or disables PWM output in complementary PWM mode or
reset-synchronized PWM mode.
*  In complementary PWM mode or reset-synchronized PWM mode, PWM output is
disabled in the initial state. To enable the pin output, call this function before starting the
count operation.

Example Refer to the example 2 of R_PG_Timer_Set MTU_U<unit number>_<channels>
R20UT2186EJ0102 Rev.1.02 RENESAS Page 255 of 434

May 16, 2014



RX63N/RX631 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.12.15R_PG_Timer_SetBuffer_ PWMOutputLevel MTU_U<unit number>_<channels>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_Timer_SetBuffer PWMOutputLevel MTU_U<unit number>_<channels>

(bool p1_high,
bool p3_high,

bool n1_high,
bool n3_high )

<unit number=>: 0
<channels>: C3_C4

bool p2_high,

Set the PWM output level in the buffer register

bool n2_high,

* MTU channels are set to complementary PWM mode or reset-synchronized PWM mode
« Buffer transfer of PWM output level setting is enabled

bool p1_high U positive phase (MTIOCmB) output
bool n1_high U negative phase (MTIOCmD) output
bool p2_high V positive phase (MTIOCnA) output

bool n2_high V negative phase (MTIOCnC) output
bool p3_high W positive phase (MTIOCnB) output
bool n3_high W negative phase (MTIOCnD) output

m:3 n:

4

The output level in each value is as follows

Value Category Positive phase Negative phase
0 Active level Low Low
Initial output Low Low
Compare match when up count Low High
Compare match when down count High Low
1 Active level High High
Initial output High High
Compare match when up count High Low
Compare match when down count Low High
true Setting of the counter value succeeded.
false Setting of the counter value failed.

R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 3

RPDL function R_MTU2_ControlUnit

Details This function sets the output level settings to the timer output level buffer register
(TOLBR)

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

void func (void)

{

R_PG_Timer_SetBuffer_ PWMOutputLevel MTU_UO0_C3 C4(0,0,0,0,0,0);

}

R20UT2186EJ0102 Rev.1.02
May 16, 2014

RENESAS

Page 256 of 434




RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.12.16 R_PG_Timer_ControlBufferTransfer MTU_U<unit number>_<channels>

Definition

Description

Conditions for

bool R_PG_Timer_ControlBufferTransfer MTU_U<unit number>_<channels>
(bool enable)
<unit number>: 0
<channels>: C3_C4

Enable or disable buffer transfer from the buffer registers to the temporary registers

» The MTU channels are set to complementary PWM mode
 Interrupt skipping function is set

output
Parameter bool enable Buffer transfer control (0 :Disable 1 :Enable)
Return value true Setting of the counter value succeeded.

false Setting of the counter value failed.

File for output

R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 3

RPDL function R_MTU2_ControlUnit
Details » This function enables or disables transfer from the buffer registers used in complementary
PWM mode to the temporary registers.
Example #include "R_PG_default.h" /Include "R_PG_<project name>.h" to use this function.
void func (void)
{
R_PG_Timer_ControlBufferTransfer MTU_UO_C3_C4(1);
}
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5.13 Port Output Enable 2 (POE2a)

5.13.1 R_PG_POE_Set

Definition

Description

Parameter

Return value

File for output

RPDL function

Example

bool R_PG_POE_Set (void)

Set up the POE

Specification of Generated Functions

None

true Setting was made correctly
false Setting failed
R_PG_POE.c

R_POE_Set, R_POE_Create

» Sets up the output control of MTUO, 3 and 4 pins, the POE pins used for high-impedance

request signal input, and the output enable interrupt.
* The MTU module is not set up in this function.
» Do not set pins that are not used for MTU output.

» 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 section Notes on Notification

Functions.

A case where the setting is made as follows.
» The output enable interrupt 2(OEI2) has been set
PoeOei2IntFunc has been specified as an interrupt notification function name

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

void func(void)

{
R_PG_POE_Set(); /I Set up the POE

}

void PoeOei2lIntFunc (void)
{

/I Processing when the output enable interrupt occurs

}
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5.13.2 R_PG_POE_SetHiZ <Timer channels>

Definition

Description

Parameter

Return value

File for output

bool R_PG_POE_SetHiZ_<Timer channels>(void)
<Timer channels>: MTU3_4, MTUO

Place the timer output pins in high-impedance state

Specification of Generated Functions

None

true Setting was made correctly
false Setting failed
R_PG_POE.c

RPDL function R_POE_Control
Details Places MTUQO, 3, 4 output pins in high-impedance state.
Example A case where the setting is made as follows.
«  MTUO pin output has been set (Setting of MTU)
« MTUO output pins have been set to be controlled by the high impedance request
/lInclude “R_PG_<project name>.h” to use this function.
#include "R_PG_default.h"
void funcl(void)
{
R_PG_Timer_Set MTU_UO0_CO();  //Set up the MTUO
R_PG_POE_Set(); /I Set up the POE
R_PG_Timer_StartCount_ MTU_UO_CO(); //Start the count operation of MTUO
}
void func2(void)
{
R_PG_POE_SetHiZ_MTUO(); // Place the MTUO output pins in high-impedance state
}
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5.13.3 R_PG_POE_GetRequestFlagHiZ_<Timer channels/flag>

Definition bool R_PG_POE_GetRequestFlagHiZ_MTU3 4
(bool * poe0, bool * poel, bool * poe2, bool * poe3)

bool R_PG_POE_GetRequestFlagHiZ_MTUO (bool * poe8)

bool R_PG_POE_GetRequestFlagHiZ_OSTSTF (bool * oststf)

Description Acquire the high-impedance request flags
Parameter bool* poe0 The address of storage area for POEO# high-impedance request flags

bool* poel The address of storage area for POE1# high-impedance request flags

bool* poe2 The address of storage area for POE2# high-impedance request flags

bool* poe3 The address of storage area for POE3# high-impedance request flags

bool* poe8 The address of storage area for POE8# high-impedance request flags

bool * oststf | The address of storage area for OSTST high-impedance flag

Return value true Acquisition succeeded

false Acquisition failed

File for output R_PG_POE.c

RPDL function R_POE_GetStatus

Details « Acquires the flags of high-impedance request signals input to POEn#pins (POENF). (n:0 to 3
and 8)
- Specify the address of storage area for the flags to be acquired. Specify 0 for a flag that is not
required.

The flag is valid only when the POE pin is set to a high-impedance request input in GUI.

Example A case where the setting is made as follows.
«  MTU3 and 4 pin output has been set (Setting of MTU)
MTU3 and 4 output pins have been set to be controlled by the high impedance request
POEO has been selected as a high-impedance request signal input

/lnclude “R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
bool poe0;
void func(void)
{
R_PG_Timer_Set MTU_UO0_C3();  //Set up the MTU
R_PG_POE_Set();  // Set up the POE
R_PG_Timer_StartCount. MTU_UO_C3();  //Start the count operation of MTU
/IWait for the high-impedance request signal to be input
do{
R_PG_POE_GetRequestFlagHiZ MTU3_4( &poe0, 0,0, 0);
Jwhile( ! poe0 );
/IProcessing when the high-impedance request signal is input
R_PG_POE_ClearFlag_MTU3_4(); //Clear high-impedance request flag
}
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5.13.4 R_PG_POE_GetShortFlag_<Timer channels>

Definition bool R_PG_POE_GetShortFlag_<Timer channels> (bool * detected)
<Timer channels>: MTU3 4

Description Acquire the MTU output short flags
Parameter bool* detected | The address of storage area for the output short flag (OSF1)
Return value true Acquisition succeeded

false Acquisition failed

File for output R_PG_POE.c

RPDL function R_POE_GetStatus

Details » Acquires the MTU3 ,4 complementary PWM output short flags (OSF1).
Example A case where the setting is made as follows.

* The output enable interrupt1(OEIL) has been set.
* PoeOeillntFunc has been specified as the output enable interrupt 1 notification function

name.
/lInclude “R_PG_<project name>.h” to use this function.
#include "R_PG_default.h"
void func(void)
{
R_PG_POE_Set();  // Set up the POE
}
void PoeOeillntFunc(void)
{
bool detected;
/[Acquire the output short flag
R_PG_POE_GetShortFlag MTU3_4 (&detected);
if( detected ){
/[Processing when MTU3,4 output short is detected
R_PG_POE_ClearFlag MTU3_4(); /I Clear the output short flag(OSF1)
}
}
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5.13.5 R_PG_POE_ClearFlag_<Timer channels/flag>

Definition bool R_PG_POE_ClearFlag_<Timer channels/flag> (void)
<Timer channels/flag>: MTU3_4, MTUO, OSTSTF

Description Clear the high-impedance request flags and the output short flags
Parameter None
Return value true Clearing succeeded
false Clearing failed
File for output R_PG POE.c
RPDL function R_POE_Control
Details » Clears the high-impedance request flags and the output short flags.
» The flags that shall be cleared by each function are as follows.
Timer channels / flag Flags
MTUS3, 4 POEnN request flag (POENF) (n:0 to 3)
MTUS3,4 output short flag(OSF1)

MTUO POES request flag (POES8F)

OSTSTF OSTST high-impedance flag
Example Refer to the example of R_PG_POE_GetShortFlag_<Timer channels>
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Specification of Generated Functions

5.14 16-Bit Timer Pulse Unit (TPUa)

5.14.1 R_PG_Timer_Set_TPU_U<unit number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_Set_ TPU_U<unit number>
<unit number>: 0 or 1
Set up TPU of two or more channels.

None
true Setting was made correctly.
false Setting failed.

R_PG_Timer_TPU_U<unit number>.c
<unit number>: 0 and 1
R_TPU_Create

* Releases the TPU from the module-stop, makes initial settings of two or more channels.

» 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 this chapter end, 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 a request flag can be
acquired by calling R_PG_Timer_GetRequestFlag_TPU_U<unit number>_C<channel
number>.

«  When counting driven by an externally input clock, the external reset signal, input
capture, or pulse output is in 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 was set up

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

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

void func(void)

{
R_PG_Timer_Set TPU_U1(); //Set up the TPU unitl

}

void Tpu6lcCmAIntFunc(void)
{

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

}
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5.14.2 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>: 0 or 1
<channel number>: 0 to 11

Set up the TPU and start the count

None
true Setting was made correctly.
false Setting failed.

R_PG_Timer_TPU_U<unit number>_C<channel number>.c
<unit number>: 0 and 1
<channel number>:; 0to 11

R_TPU_Create

* Releases the TPU from the module-stop, makes initial 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 this chapter end, 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 a request flag can be
acquired by calling R_PG_Timer_GetRequestFlag_ TPU_U<unit number>_C<channel

* number>.

When counting driven by an externally input clock, the external reset signal, input
capture, or pulse output is in 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

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

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

void func(void)

{
R_PG_Timer_Start TPU_U1_C6(); //Set up the TPUG6 and start count

}

void Tpu6lcCmAIntFunc(void)
{

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

}
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Specification of Generated Functions

5.14.3 R_PG_Timer_SynchronouslyStartCount_TPU_U<unit number>

Definition bool R_PG_Timer_SynchronouslyStartCount TPU_U<unit number>
(bool ch0, bool chl, bool ch2, bool ch3, bool ch4, bool ch5)
<unit number>: 0
bool R_PG_Timer_SynchronouslyStartCount TPU_U<unit number>
(bool ch6, bool ch7, bool ch8, bool ch9, bool ch10, bool ch11)
<unit number>: 1
Description Start the TPU count operation of two or more channels simultaneously
Parameter Unit 0
bool ch0 Count operation of channel 0 (0:Do not start count  1:Start count)
bool chl Count operation of channel 1 (0:Do not start count  1:Start count)
bool ch2 Count operation of channel 2 (0:Do not start count  1:Start count)
bool ch3 Count operation of channel 3 (0:Do not start count  1:Start count)
bool ch4 Count operation of channel 4 (0:Do not start count  1:Start count)
bool ch5 Count operation of channel 5 (0:Do not start count  1:Start count)
Unit 1
bool ch6 Count operation of channel 6 (0:Do not start count  1:Start count)
bool ch7 Count operation of channel 7 (0:Do not start count  1:Start count)
bool ch8 Count operation of channel 8 (0:Do not start count  1:Start count)
bool ch9 Count operation of channel 9 (0:Do not start count  1:Start count)
bool ch10 Count operation of channel 10 (0:Do not start count  1:Start count)
bool ch1l Count operation of channel 11 (0:Do not start count  1:Start count)
Return value true Setting was made correctly.
false Setting failed.

File for output

RPDL function
Details *

R_PG_Timer_TPU_U<unit number>.c
<unit number>: 0 and 1

R_TPU_ControlUnit

Starts the TPU count operation of two or more channels simultaneously.

Call R_PG_Timer_Set_ TPU_U<unit number> to make the initial settings before calling

this function.
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Example A case where the setting is made as follows.
e TPU unit 1 channel 6 and 7 was set up

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

void func(void)

{
//Set up the TPU6 and TPU7
R_PG_Timer_Set TPU_U1 ();

/I Start the TPU6 and 7 count operation
R_PG_Timer_SynchronouslyStartCount MTU_U1(

1, /lch6

1, /lch7

0, //ch8

0, //ch9

0, /lch10

0//ch1l
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5.14.4 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>: 0 to 11

R_TPU_ControlChannel

» Halts counting 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

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

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

void func(void)

{
R_PG_Timer_Start TPU_U1_C6(); //Set up the TPUG6 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(); /IResume the TPU6 count
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5.14.5 R_PG_Timer_ResumeCount_TPU_U<unit number>_C<channel number>

Definition

Description
Parameter

Return value

File for output

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

Resume the TPU count

None
true Resuming count succeeded.
false Resuming count failed.

R_PG_Timer_TPU_U<unit number>_C<channel number>.c
<unit number>: 0 or 1
<channel number>: 0 to 11

RPDL function R_TPU_ControlChannel
Details Resumes counting by a TPU that was halted by R_PG_Timer_HaltCount_TPU_U<unit
number>_C<channel number>.
Example A case where the setting is made as follows.
TPU unit 1 channel 6 was set up
TpublcCmAlntFunc was specified as the compare match A interrupt notification function
name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func(void)
{
R_PG_Timer_Start TPU_U1 C6(); //Set up the TPUG6 and start count
}
void Tpu6lcCmAlIntFunc(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(); //Resume the TPUG count
}
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5.14.6 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>: 0 or 1
<channel number>: 0 to 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.
false Acquisition of the counter value failed.

File for output R_PG_Timer_TPU_U<unit number>_C<channel number>.c

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

RPDL function R_TPU_Read
Details « Acquires the counter value of a TPU.
Example A case where the setting is made as follows.

» TPU unit 0 channel 0 was set up
« Set TGRA as an input capture register and enable an input capture interrupt
«  TpuOlcCmAIntFunc was specified as the input capture A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
uintl6_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_UO_CO( &counter );
}
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5.14.7 R_PG_Timer_SetCounterValue TPU_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_Timer_SetCounterValue_TPU_U<unit number>_C<channel number>
(uint16_t data)

<unit number>: 0 or 1

<channel number>: 0 to 11

Set the TPU counter value

uint16_t data Value to be set to the counter
true Setting of the counter value succeeded.
false Setting of the counter value failed.

R_PG_Timer_TPU_U<unit number>_C<channel number>.c
<unit number>:0or 1
<channel number>: 0 to 11

RPDL function R_TPU_ControlChannel
Details » Set the counter value of a TPU.
Example A case where the setting is made as follows.
e TPU unit 0 channel 1 was set up
» Set TGRA as an output compare register and enable a compare match interrupt
«  TpullcCmAlIntFunc was specified as the compare match A interrupt notification function
name
#include "R_PG_default.h" //Include "R_PG_<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 TpullcCmAlntFunc(void)
{
R_PG_Timer_SetCounterValue_TPU_UQ_C1(0); /I Set the value of a TPU1
counter
}
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5.14.8 R_PG_Timer_GetTGR_TPU_U<unit number>_C<channel number>

Definition bool R_PG_Timer_GetTGR_TPU_U<unit number>_C<channel number>
(uint16_t * tgr_a val, uint16_t *tgr_b_val, uint16_t * tgr_c_val, uint16_t * tgr_d_val)
<unit number>: 0 or 1
<channel number>: 0 to 11

Description Acquire the TPU general register value

Parameter uint16_t* tgr_a_val The address of the storage area for TGRA value
uintl6_t*tgr_b_val The address of the storage area for TGRB value
uintlé_t*tgr c_val The address of the storage area for TGRC value
uintl6é_t*tgr d val The address of the storage area for TGRD value

Available arguments for each channel are as follows.

TPUOQ, 3,6 and 9 tgr_a val to tgr_d_val

TPUL, 2,4,5,7,8,10and 11 tgr_a val and tgr_b_val

Return value true Acquisition succeeded.
false Acquisition failed.
File for output R_PG_Timer_TPU_U<unit number>_C<channel number>.c

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

RPDL function R_TPU_Read

This function acquires the general register value.
Specify the address of storage area for an item to be acquired. Specify 0 for an item that is

Details

not required.

Example A case where the setting is made as follows.

TPU channel 0 was set up

Set TGRA as an input capture register and enable an input capture A interrupt
TpuOlcCmAlntFunc was specified as the input capture A interrupt notification function
name

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

void func(void)

{
R_PG_Timer_Start_TPU_UO0_CO0(); //Set up the TPU and start the count

}

void TpuOlcCmAIntFunc(void)

{
/I Acquire the value of the TGRA
R_PG_Timer_GetTGR_TPU_UO0_CO(&tgr_a_val, 0, 0, 0);
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5.14.9 R _PG_Timer_SetTGR_<general register>_ TPU_U<unit number>_C<channel number>

Definition bool R_PG_Timer_SetTGR_<general register>_TPU_U<unit number>_C<channel number>
(uint16_t value);
<general register>:
TPUO, 3,6 and 9 :A,B,CorD
TPUL, 2,4,5,7,8,10and 11 :AorB
<unit number>: 0 or 1
<channel number>: 0 to 11

Description Set the TPU general register value

Parameter uintl6_t value Value to be written to the general register

Return value true Setting of the general register succeeded.
false Setting of the general register failed.

File for output R_PG_Timer_TPU_U<unit number>_C<channel number>.c

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

RPDL function R_TPU_ControlChannel
Details » This function sets the general register value.
Example A case where the setting is made as follows.

* TPU channel 1 was set up
» Set TGRA as an output compare register and enable a compare match A interrupt
»  TpullcCmAlIntFunc was specified as the compare match A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func (void)
{
R_PG_Timer_Start TPU_UO_C1(); //Set up the TPU and start the count
}
void TpullcCmAlIntFunc(void)
{
R_PG_Timer_SetTGR_A_TPU_U0_C1(1000); //Set TGRA
}
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5.14.10 R_PG_Timer_GetRequestFlag_TPU_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

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

Acquire and clear the TPU interrupt flags

bool* a The address of storage area for 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 area for the underflow flag

true Acquisition of the flags succeeded

false Acquisition of the flags failed

R_PG_Timer_TPU_U<unit number>.c
<unit number>: 0 or 1
<channel number>: 0 to 11

R_TPU_Read

This function acquires the interrupt flags of TPU.

All flags will be cleared in this function.

Specify the address of storage area for the flags to be acquired.

Specify 0 for a flag that is not required.

The flags 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
» Set TGRA as an output compare register and enable an output compare interrupt

#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
uint16_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
do{
R_PG_Timer_GetRequestFlag_TPU_UO0_C1(
& cma_flag,
0,
0,
0,
0,
0
);
} while( fcma_flag );
func_cmA(); /[Processing in response to a compare match A
/Il Stop the TPU unit 0
R_PG_Timer_StopModule_TPU_UO( &counter );
}
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5.14.11 R_PG_Timer_StopModule_TPU_U<unit number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

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

Shut down the TPU unit

None
true Shutting down succeeded.
false Shutting down failed.

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

R_TPU_Destroy

Stops a TPU unit and places it 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>

A case where the setting is made as follows.
TPU unit 0 channel 1 was set up

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

#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
uintl6_t counter;

void func(void)
{
R_PG_Timer_Start TPU_UO0_C1(); //Set up the TPU1 and start count

}

void TpullcCmAlIntFunc(void)

{
// Stop the TPU unit 0
R_PG_Timer_StopModule_TPU_UO( &counter );

R20UT2186EJ0102 Rev.1.02 RENESAS Page 275 of 434

May 16, 2014




RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.15 Programmable Pulse Generator (PPG)

5.15.1 R_PG_PPG_StartOutput_U<unit number>_G<group number>

Definition bool R_PG_PPG_StartOutput_U<unit number>_G<group number> (void)
<unit number>: 0 or 1
<group number>: 0 to 7

Description Set up the PPG and start outputting
Parameter None
Return value true Setting was made correctly

false Setting failed
File for output R_PG_PPG_U<unit number>.c

<unit number>: 0 and 1

RPDL function R_PPG_Create
Details * Releases the PPG from the module-stop, makes initial settings, and starts the outputting

signals from the selected pins on GUI.

«  This function sets initial output value and 2" output value.

e The MTU and the TPU are not set up in this function. Use MTU or TPU function to set
up the MTU or TPU.

» To set up pair of groups Group m and Group n (m:0,2,4,6 n:1,3,5,7), set up Group n first.

Example A case where the setting is made as follows.
» Pulse output pins PO8 to PO11 on group 2 have been enabled.
e MTU comparematch A interrupt has been enabled and MtuOlcCmAIntFunc is specified as
a interrupt notification function.

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

uint8_t output_val;

void func(void)

{
output_val=1,;
R_PG_Timer_Set MTU_UOQ_CO0(); /[Set up MTUO
R_PG_PPG_StartOutput_U0_G2(); //Set up PPG and start output
R_PG_Timer_StartCount MTU_UO_CO(); /I Start MTUO count operation
}

/IMTUO compare match A interrupt notification function
void MtuOlcCmAIntFunc (void)

{
//Set next output value
R_PG_PPG_SetOutputValue_U0_G2( output_val);
}
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5.15.2 R_PG_PPG_StopOutput_U<unit number>_G<group number>

Definition bool R_PG_PPG_StopOutput_U<unit number>_G<group number> (void)
<unit number>:0or 1
<group number>:0to 7

Description Stop outputting
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_PPG_U<unit number>.c
<unit number>: 0 and 1
RPDL function R_PPG_Destroy
Details »  Stops the PPG output.

« Ifall the outputs in a unit become disabled, that unit will be put into the stop state to
reduce power consumption.

Example A case where the setting is made as follows.
» Pulse output pins PO8 to PO11 on group 2 have been enabled.
*  MTU comparematch A interrupt has been enabled and MtuOlcCmAlIntFunc is specified as
a interrupt notification function.

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

uint8_t output_val;

void func(void)

{
output_val=1;
R_PG_Timer_Set MTU_UO_CO0(); //Set up MTUO
R_PG_PPG_StartOutput_UO0_G2(); //Set up PPG and start output
R_PG_Timer_StartCount_ MTU_UO_CO(); // Start MTUO count operation
}

/IMTUO compare match A interrupt notification function
void MtuOlcCmAIntFunc (void)

{
output_val++; //Increment the output value
R_PG_PPG_SetOutputValue_UO0_G2( output_val ); //Set the next output value
if(output_val >= 0x0f){

R_PG_PPG_StopOutput_U0_G2(); //Stop the output

}

}
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5.15.3 R_PG_PPG_SetOutputValue_U<unit number>_G<group number>

Definition bool R_PG_PPG_SetOutputValue_ U<unit number>_G<group number> (uint8_t data)

<unit number>: 0 or 1
<group number>: 0 to 7

Description Set the output value of single group
Parameter uint8_t output_val Output vale for the next update

Group 0,2,4,6 : bit3 to bit0 are avairable
Group 1,3,5,7 : bit7 to bit4 are avairable

Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_PPG_U<unit number>.c <unit number>: 0 and 1
RPDL function R_PPG_Destroy
Details »  Sets the output value of single group for next update timing (compare match or input

capture of MTU or TPU).
e The data is using the format:
For group 1,3,5, and 7, set the value in upper 4 bits.

Group 1,3,50r7 Group 0,2,40r6
Group pair b7 b6 b5 b4 b3 b2 bl o]0)
1&0 PO7 PO6 PO5 PO4 PO3 PO2 PO1 POO
3&2 PO15 | PO14 | PO13 | PO12 | POl11 PO10 PO9 PO8
5&4 PO23 | PO22 | PO21 | PO20 | PO19 PO18 | PO17 | PO16
7&6 PO31 | PO30 | PO29 | PO28 | PO27 PO26 | PO25 | PO24
Example A case where the setting is made as follows.

*  Pulse output pins PO4 to PO7 on group 1 have been enabled.
*  MTU comparematch A interrupt has been enabled and MtuOlcCmAlntFunc is specified as
a interrupt notification function.

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

uint8_t output_val;

void func(void)

{
output_val=1;
R_PG_Timer_Set MTU_UO_CO0(); //Set up MTUO
R_PG_PPG_StartOutput_U0_G2(); //Set up PPG and start output
R_PG_Timer_StartCount MTU_UOQ_CO(); /l Start MTUO count operation
}

/IMTUO compare match A interrupt notification function
void MtuOlcCmAlIntFunc (void)

{
output_val++;  //Increment the output value
R_PG_PPG_SetOutputValue_UQ_G1( output_val << 4); //Set the next output value
if(output_val >= 0x0f){

R_PG_PPG_StopOutput_U0_G1(); //Stop the output

}

}
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5.15.4 R_PG_PPG_SetOutputValue_U<unit number>_G<group numberl>_G<group number2>

Definition bool R_PG_PPG_SetOutputValue_ U<unit number>_G<group numberl> G<group number2>
(uint8_t data)
<unit number>: 0 or 1
<group numberl>:1,3,5,7
<group number2>:0, 2, 4, 6

Description Set the output value for a pair of groups
Conditions for Pair of groups have been set and same trigger source has been specified for both groups
output
Parameter uint8_t output_val Output vale for the next update
Return value true Setting was made correctly

false Setting failed
File for output R_PG_PPG_U<unit number>.c

<unit number>: 0 and 1

RPDL function R_PPG_Destroy
Details »  Sets the output value of a pair of groups (0-1, 2-3, 4-5, or 6-7) for next update timing

(compare match or input capture of MTU or TPU).

* The data is using the format:

Group 1,3,50r7 Group 0,2,40r6
Group pair b7 b6 b5 b4 b3 b2 bl b0
1&0 PO7 | PO6 | PO5 | PO4 PO3 PO2 POl | POO

3&2 PO15 | PO14 | PO13 | PO12 | PO11 | PO10 | PO9 | PO8
5&4 PO23 | PO22 | PO21 | PO20 | PO19 | PO18 | PO17 | PO16
7&6 PO31 | PO30 | PO29 | PO28 | PO27 | PO26 | PO25 | PO24

Example A case where the setting is made as follows.
» Pulse output groups 0 and 1 have been enabled.
+ MTU comparematch A interrupt has been enabled and MtuOlcCmAlIntFunc is specified as
a interrupt notification function.

/linclude “R_PG_<project name>.h” to use this function.

#include "R_PG_default.h"

uint8_t output_val;

void func(void)

{
output_val=1;
R_PG_Timer_Set MTU_UO_CO0(); //Set up MTUO
R_PG_PPG_StartOutput_U0_G1(); //Set up PPG and start output from group 1
R_PG_PPG_StartOutput_U0_GO0(); //Set up PPG and start output from group 0
R_PG_Timer_StartCount MTU_UOQ_CO(); [/l Start MTUO count operation

}

void MtuOlcCmAIntFunc (void)

{
R_PG_PPG_SetOutputValue_UQ0_G1_GO( output_val ); //Set the next output value

}
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5.16 8-Bit Timer (TMR)

5.16.1 R_PG_Timer_Start TMR_U<unit number>(_C<channel number>)

Definition

Description
Parameter

Return value

File for output

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

Set up the TMR and start the count operation

None
true Setting was made correctly.
false Setting failed.

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

RPDL function R_TMR_Set
R_TMR_CreateChannel (8-bit mode)
R_TMR_CreateUnit (16-bit mode)

Details * Releases the TMR from the module-stop, makes initial settings, and starts the TMR
counting. The initial 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 this chapter end, Notes on
Notification Functions.
If the interrupt propriety level is set to 0 in the GUI, a CPU interrupt does not occur. The
state of a request 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 is in use, sets the pins to be used 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: TmrCma2IntFunc
Compare match B interrupt: TmrCmb2IntFunc

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

void func(void)

{
/[Place TMR unit 1 in the 16-bit mode.
R_PG_Timer_Start TMR_U1();
}
void TmrOf2IntFunc(void)
func_of(); //Processing in response to an overflow interrupt
}
void TmrCma2IntFunc(void)
func_cma(); /IProcessing in response to a compare match A interrupt
}
void TmrCmb2IntFunc(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.

/lInclude "R_PG_<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_UO_CO0();
while(1){
bool flag;
//Acquire the compare match A interrupt request flag.
R_PG_Timer_GetRequestFlag_ TMR_UOQ_CO( &cma_flag, 0, 0);
if( cma_flag ){
func_cma0(); /[Processing of IRQO
}
}
}
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5.16.2 R_PG_Timer_HaltCount_ TMR_U<unit number>(_C<channel number>)

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

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

Halt the TMR count operation

None
true Halting succeeded.
false Halting failed.

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

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

Halts the TMR count operation. To make the TMR resume counting, call the following
function.
R_PG_Timer_ResumeCount_TMR_U<unit number>(_C<channel number>)

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

/lIinclude "R_PG_<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_UOQ_CO0();
}

void TmrCmaOIntFunc(void)

{
/[Halt counting by TMRO.

R_PG_Timer_HaltCount_TMR_UQ_CO0();
func_cma(); /IProcessing in response to a compare match A interrupt

/IResume counting by TMRO.
R_PG_Timer_ResumeCount_ TMR_UOQ_CO0();
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5.16.3 R_PG_Timer_ResumeCount_TMR_U<unit number>(_C<channel number>)

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

Description Resume the TMR count operation

Parameter None

Return value true Resuming count succeeded.
false Resuming count failed.

File for output R_PG_Timer_TMR_U<unit number>.c

<unit number>: 0 or 1

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

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

Example Refer to the example of R_PG_Timer_HaltCount._ TMR_U<unit number>(_C<channel
number>)
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5.16.4 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 humber>

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

*16-bit mode

bool R_PG_Timer_GetCounterValue. TMR_U<unit number> (uintl6_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

uint16_t * data (16-bit mode)

Return value true Acquisition of the counter value succeeded.
false 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 » Acquires the counter value of a TMR.
The value of the 8-bit counter for the specified channel is stored if the TMR unit is in the
8-bit timer mode. The counter values for both channels are stored as follows if the TMR
unit is in 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 is in the 16-bit mode, the higher-order bits are in TMRO (or TMR2).

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

#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
uint8_t counter_val,

void funcl(void)

{
¥

void func2(void)

{

R_PG_Timer_Start TMR_UO_CO0();  //Place TMRO in the 8-bit mode.

/[Acquire the value of a counter of TMRO.
R_PG_Timer_GetCounterValue_ TMR_UO_CO( &counter_val );
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5.16.5 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>: 0 or 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) Value to be set to the counter
uint16_t data (16-bit mode)

Return value true Setting of the counter value succeeded.
false 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 a TMR.
The value of the 8-bit counter for the specified channel is stored if the TMR unit is in the
8-bit timer mode. The counter values for both channels are stored as follows if the TMR
unit is in 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 is in the 16-bit mode, the higher-order bits are in TMRO (or TMR2).

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

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

void funcl(void)

{
/IPlace TMRO in the 8-bit mode.

R_PG_Timer_Start TMR_UOQ_CO0();
}

void func2(void)

{

//Set the value of a counter of TMRO.
R_PG_Timer_SetCounterValue_ TMR_UQ_C0(0);
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5.16.6 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>: 0 or 1
<channel number>: 0 to 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>: 0 or 1

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

Details »  This function acquires the interrupt flags of TMR.
» All flags will be cleared in this function.
» Specify the address of storage area for the flags to be acquired.
»  Specify 0 for a flag that is not required.

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

#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
uint16_t counter;

void func(void)

{
/IPlace TMRO in the 8-bit mode.

R_PG_Timer_Start TMR_UOQ_CO0();
//Wait for the compare match A

do{
R_PG_Timer_GetRequestFlag_ TMR_UO0_CO0(
& cma_flag,
0,
0
);

} while( Icma_flag );

func_cmA();  //Processing in response to a compare match A interrupt
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5.16.7 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 » Stops a TMR unit and places it in the module-stop state per unit. If both TMRO and

TMRZ1 of unit 0 (or both TMR2 and TMR3 of unit 1) are running when this function is
called, both channels are stopped. Call the following function to stop a single channel.

Example

R_PG_Timer_HaltCount TMR_U<unit number>_C<channel number>

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

TmrCmaOIntFunc was specified as the name of the compare match A interrupt function in

the GUI.

/lnclude "R_PG_<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_CO0();
}

void TmrCmaOIntFunc(void)

{

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

//Stop TMR unit 0.
R_PG_Timer_StopModule_ TMR_UO0();
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5.17 Compare Match Timer (CMT)

5.17.1 R_PG_Timer_Set_CMT_U<unit number>_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

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

Set up the CMT

None
true Setting was made correctly.
false Setting failed.

R_PG_Timer_ CMT_U<unit number>.c
<unit number>: 0 and 1

R_CMT_Create

* Releases the CMT from the module-stop and makes initial settings.

*  R_PG_Timer_StartCount_CMT_U<unit number>_C<channel number> can be used to
start the count operation.

* Function R_PG_Clock_Set must be called before any use of this function.

» 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 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 this chapter end, Notes on
Notification Functions.

A case where the setting is made as follows.
« CmtOIntFunc was specified as a compare match interrupt notification function name

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

void func(void)

{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.

R_PG_Timer_Set CMT_UO_CO0(); //Set up the CMTO
R_PG_Timer_StartCount CMT_UO_CO0(); //Start the count operation

}

void CmtOIntFunc(void)

{
R_PG_Timer_HaltCount_CMT_UQ_CO0(); //Halt the CMTO count operation

func_cmt0(); //Processing in response to a compare match interrupt

R_PG_Timer_StartCount_CMT_UO_CO0(); //Resume the CMTO count operation
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5.17.2 R_PG_Timer_StartCount_ CMT_U<unit number>_C<channel number>

Definition

Description
Parameter

Return value

File for output

bool R_PG_Timer_StartCount CMT_U<unit number>_C<channel number> (void)
<unit number>:0or1
<channel number>: 0 to 3

Start or resume the CMT count operation

None
True Starting or resuming count succeeded.
False Starting or resuming count failed.

R_PG_Timer_ CMT_U<unit number>.c
<unit number>: 0 or 1

RPDL function R_CMT_Control
Details »  Starts counting by a CMT.
* Resumes counting by a CMT that was halted by R_PG_Timer_HaltCount_ CMT_U<unit
number>_C<channel number>.
Example Refer to the example of R_PG_Timer_Set CMT_U<unit number>_C<channel number>
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5.17.3 R_PG_Timer_HaltCount. CMT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_HaltCount._ CMT_U<unit number>_C<channel number> (void)
<unit number>:0or1
<channel number>: 0 to 3

Description Halt the CMT count operation
Parameter None
Return value true Halting succeeded.
false Halting failed.
File for output R_PG_Timer_ CMT_U<unit number>.c
<unit number>: 0 or 1
RPDL function R_CMT_Control
Details » Halts the CMT count operation. To make the CMT resume counting, call the following
function.

R_PG_Timer_StartCount_ CMT_U<unit number>_C<channel number>

Example Refer to the example of R_PG_Timer_Set CMT_U<unit number>_C<channel number>
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5.17.4 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>: 0 to 3

Description Acquire the CMT counter value
Parameter uintl6_t * data Destination for storage of the counter value
Return value true Acquisition of the counter value succeeded.
false Acquisition of the counter value failed.
File for output R_PG_Timer_ CMT_U<unit number>.c
<unit number>: 0 or 1
RPDL function R_CMT_Read
Details » Acquires the counter value of a CMT.
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_<project name>.h" to use this function.
uintl6é_t data;
void funcl(void)
{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_Timer_Set_ CMT_UO_CO0(); //Set up the CMTO
R_PG_Timer_StartCount_CMT_UQ_CO0(); //Start the count operation
}
void func2(void)
{
/[Acquire the value of a CMTO counter
R_PG_Timer_GetCounterValue CMT_UO0_CO( &data );
}
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5.17.5 R_PG_Timer_SetCounterValue CMT_U<unit number>_C<channel number>

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

Description Set the CMT counter value
Parameter uint16_t data Value to be set to the counter
Return value true Setting of the counter value succeeded.
false Setting of the counter value failed.
File for output R_PG_Timer_ CMT_U<unit number>.c
<unit number>: 0 or 1
RPDL function R_CMT_Control
Details » Set the counter value of a CMT.
Example A case where the setting is made as follows.
»  CMT unit 0 channel 0 was set up
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void funcl(void)
{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_Timer_Set CMT_UO_CO0(); //Set up the CMTO
R_PG_Timer_StartCount_CMT_UQ_CO0(); //Start the count operation
}
void func2(void)
{
//Set the value of a CMTO counter
R_PG_Timer_SetCounterValue_CMT_UO0_C0(0);
}
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5.17.6 R_PG_Timer_SetConstantRegister CMT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_SetConstantRegister CMT_U<unit number>_C<channel number>
(uint16_t constant_val)
<unit number>: 0 or 1
<channel number>: 0 to 3

Description Set the CMT constant register value
Parameter uint16_t constant_val Destination for storage of the constant register value.
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_Timer_ CMT_U<unit number>.c
<unit number>: 0 or 1
RPDL function R_CMT_Control
Details » Set the CMT constant register value.
Example A case where the setting is made as follows.
»  CMT unit 0 channel 0 was set up
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void funcl(void)
{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_Timer_Set CMT_UO_CO0(); //Set up the CMTO
R_PG_Timer_StartCount_CMT_UQ_CO0(); //Start the count operation
}
void func2(void)
{
//Set the CMT constant register value
R_PG_Timer_SetConstantRegister CMT_UO_CO0( Oxabcd );
}
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5.17.7 R_PG_Timer_StopModule_ CMT_U<unit number>

Definition bool R_PG_Timer_StopModule_CMT_U<unit number> (void)
<unit number>: 0 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 » Stops a CMT unit and places it in the module-stop state per unit. If both CMTO and

CMT1 of unit 0 (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 nhumber>

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

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

void func(void)

{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_Timer_Set CMT_UO0_CO0(); //Set up the CMTO
R_PG_Timer_StartCount_CMT_UQ_CO0(); //Start the count operation

}

void CmtOIntFunc(void)

{
func_cmt0(); //Processing in response to a compare match interrupt
/[Stop the CMT unit 0
R_PG_Timer_StopModule_CMT_UO();

}
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5.18 Realtime Clock (RTCa)

5.18.1 R_PG_RTC_Start

Definition bool R_PG_RTC_Start (void)
Description Sets up the RTC and starts its counter
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG RTC.c
RPDL function R_RTC_Create
Details = Sets up the alarm interrupt, cyclic interrupt, and 1-Hz clock output from the RTCOUT

pin and starts the RTC’s counter.

Before calling this function, call R_PG_Clock_Set to set the clock.

This function does not set the current time. When the alarm interrupt is to be used, call
this function before R_PG_RTC_SetCurrentTime, which sets the current time.

The alarm register is set when the time and date settings for the alarm are made through

the GUI.
Example Il Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
#include "iodefine_RPDL.h"
void func(void)
{
R_PG_Clock_Set(); // Set the clock.
if( SYSTEM.RSTSR1.BIT.CWSF == 1) { //Check the warm start flag
R_PG_RTC_Start(); // Set up the RTC and start its counter.
SYSTEM.RSTSR1.BIT.CWSF = 1; //Set the warm start flag
}
else {
R_PG_RTC_Warmstart(); //Set up the RTC of warm start and start its counter
}
¥
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5.18.2 R PG _RTC_ WarmStart

Definition bool R_PG_RTC_WarmStart (void)
Description Sets up the RTC of warm start and starts its counter
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_CreateWarm
Details +  Sets up the alarm interrupt, cyclic interrupt and starts the RTC’s counter.

Before calling this function, call R_PG_Clock_Set to set the clock.

Example Refer to the example of R_PG_RTC_Start.
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5.18.3 R_PG_RTC_Stop

Definition bool R_PG_RTC_Stop (void)
Description Suspends counting by the RTC
Parameter None
Return value true Counting was successfully suspended.
false Suspension failed.
File for output R_PG_RTC.c
RPDL function R_RTC_Control
Details = Suspends counting by the RTC.
To restart counting, call R_PG_RTC_Restart.
Example /I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void funcl(void)
{
R_PG_Clock_Set(); // Set the clock.
R_PG_RTC_Start(); // Set up the RTC and start its counter.
}
void func2(void)
{
R_PG_RTC_Stop (); // Suspend counting.
}
void func3(void)
{
R_PG_RTC_Restart(); // Restart counting.
}
R20UT2186EJ0102 Rev.1.02 RENESAS Page 297 of 434

May 16, 2014




RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.18.4 R_PG_RTC_Restart

Definition bool R_PG_RTC_Restart (void)
Description Restarts counting by the RTC
Parameter None
Return value true Counting was successfully restarted.
false Restarting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_Control
Details = Allows the RTC to restart counting that was suspended by R_ PG_RTC_Stop.
Example Refer to the example of R_PG_RTC_Stop.
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5.18.5 R _PG_RTC_SetCurrentTime

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_RTC_SetCurrentTime

(uint8_t seconds,
uint8_t day,
Sets the current time

uint8_t minutes, bool pm, uint8_t hours,
uint8_t month,  uintl6_tyear )

uint8_t seconds

Seconds (valid range of values: 0x00 to 0x59, as BCD values)

uint8_t minutes

Minutes (valid range of values: 0x00 to 0x59, as BCD values)

bool pm

a.m./p.m.
0:a.m.
1:p.m.

uint8_t hours

Hours (valid range of values in 24-hour mode: 0x00 to 0x23, as BCD
values; in 12-hour mode: 0x01 to 0x12, as BCD values)

uint8_t day

Date (valid range of values: 0x01 to the number of days in the
specified month, as BCD values)

uint8_t month

Month (valid range of values: 0x01 to 0x12, as BCD values)

uintl6_tyear

Year (valid range of values: 0x0000 to 0x9999, as BCD values)

true Setting was made correctly.
false Setting failed.
R_PG_RTC.c

R_RTC_Control

Sets the current ti

me.

The value of the day-of-the-week counter is is figured out from the specified values for
date, month, and year.

When this function is called during counting, counting is suspended while the current
time is set and resumed on completion of the settings.

Specify valid values even for items that are not to be used for the alarm interrupt.

In 24-hour mode,
The following settings

specify 0 for p.m.
have been made through the GUI.

Set up an alarm interrupt.
Specify RtcAlmIntFunc as the alarm interrupt notification function.
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/I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"

void func(void)
{
R_PG_Clock_Set(); // Set the clock.
R_PG_RTC_Start(); // Set up the RTC and start its counter.

R_PG_RTC_SetCurrentTime( // Set the current time (03:44:55 on Nov. 22, 2000)
0x55, // 55 seconds
0x44, I/ 44 minutes
0,/ a.m.
0x03, // 03 o’clock
0x22, // 22nd
0x11, // November
0x2000 // 2000
);
R_PG_RTC_SetAlarmTime( // Set the alarm time (03:45:00 on Nov. 22, 2000)
0x00, // 00 seconds
0x45, // 45 minutes
0,//a.m.
0x03, // 03 o’clock
0xff, // Day of the week (Oxff: Automatically calculated from the date)
0x22, // 22nd
0x11, // November
0x2000 // 2000
);
R_PG_RTC_AlarmControl( // Enable the year, month, date, day of the week, hour,
/I minute, and second alarms.
1, // Enable the seconds alarm
1, // Enable the minutes alarm
1, // Enable the hours alarm
1, // Enable the day-of-the-week alarm
1, // Enable the date alarm
1, // Enable the month alarm
1 // Enable the year alarm
);
}

void RtcAlmIntFunc(void)
{

}

/I Alarm interrupt processing
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5.18.6 R_PG_RTC_GetStatus

Definition bool R_PG_RTC_GetStatus
(bool * hour_mode24, uint8_t * seconds, uint8_t * minutes, bool * pm,
uint8_t * hours,  uint8_t * day_of week, uint8 t* day, uint8_t * month,
uintlé_t*year, bool * carry, bool * alarm, bool * period,
bool * adjustment, bool * reset, bool * running )
Description Acquires information on the current state of the RTC
Parameter bool * hour_mode24 Destination for storage of the hour-mode information
(0: 12-hour mode, 1: 24-hour mode)
uint8_t * seconds Destination for storage of the current seconds-counter value
uint8_t * minutes Destination for storage of the current minutes-counter value
bool * pm Destination for storage of the a.m./p.m. value
uint8_t * hours Destination for storage of the current hours-counter value
uint8_t * day_of week Destination for storage of the current day-of-the-week counter
value
uint8_t * day Destination for storage of the current date-counter value
uint8_t * month Destination for storage of the current month-counter value
uintlé _t* year Destination for storage of the current year-counter value
bool * carry Destination for storage of the incrementation interrupt flag
bool * alarm Destination for storage of the alarm interrupt flag
bool * period Destination for storage of the cyclic interrupt flag
bool * adjustment Destination for storage of the 30-second unit adjustment bit
(0: normal operation, 1: adjustment in progress)
bool * reset Destination for storage of the reset bit
(0: normal operation, 1: resetting in progress)
bool * running Destination for storage of the start bit
(0: clock stopped, 1: clock operating)
Return value true Acquisition succeeded.
false Acquisition failed.
File for output R_PG_RTC.c
RPDL function R_RTC_Read
Details Acquires information on the current state of the RTC.
For the parameter that corresponds to each of the items you wish to acquire, specify the
address where the value is to be stored. For the items you do not wish to acquire, on the
other hand, specify 0.
The interrupt flag is cleared within this function.
When the value of the incrementation interrupt flag is 1, the current time will change
while the information is being acquired. Read the value again in such cases.
Example /I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void funcl(void)
¢ R_PG_Clock_Set(); // Set the clock.
R_PG_RTC_Start(); // Set up the RTC and start its counter.
}
void func2(void)
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{
do{
/I Acquire the values of the current time and incrementation interrupt flag.
R_PG_RTC_GetStatus(
&hour_mode24,// 24-hour mode
&seconds, // Seconds
&minutes, // Minutes
&pm, /la.m./p.m.
&hours, /I Hours
0, // Day of the week
0, // Date
0, // Month
0, Il Year
&carry, /I Incrementation interrupt flag
0, /I Alarm interrupt flag
0, I Cyclic interrupt flag
0, /1 30-second unit adjustment bit
0, I Reset bit
0 /I Start bit
);
} while( carry );
}
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5.18.7 R_PG_RTC_Adjust30sec

Definition bool R_PG_RTC_Adjust30sec (void)
Description Performs 30-second unit adjustment
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_Control
Details = Performs 30-second unit adjustment (29 or fewer seconds are rounded down to 00
seconds while 30 or more seconds are treated as 1 minute).
Example // Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void funcl(void)
{
R_PG_Clock_Set(); // Set the clock.
R_PG_RTC_Start(); // Set up the RTC and start its counter.
}
void func2(void)
{
R_PG_RTC_Adjust30sec(); // Perform 30-second unit adjustment.
}
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5.18.8 R_PG_RTC_ManualErrorAdjust

Definition

Description
Conditions for
output

Parameter

Return value

File for output

bool R_PG_RTC_ManualErrorAdjust ( int8_t cycle )
Corrects an error of the timer

“Sub-clock” is selected as the count source.

int8_t cycle Value (i.e. a number of subclock cycles) for use in correcting an
error of the timer

-63 to -1 : Put the timer back
0to 63 : Put the timer forward

true Setting was made correctly.
false Setting failed.
R_PG_RTC.c

RPDL function R_RTC_Control
Details Corrects an error (earliness or lateness) of the timer due to the precision of subclock
oscillation.
Example /I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
int8_t cycle=-1;
void func(void)
{
R_PG_Clock_Set(); // Set the clock.
// Set up the RTC and start its counter.
R_PG_RTC_Start();
}
void RtcPrdIntFunc(void)
{
I/ Correct an error of the timer.
R_PG_RTC_ManualErrorAdjust(cycle);
}
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5.18.9 R _PG_RTC_Set24HourMode

Definition bool R_PG_RTC_Set24HourMode (void)
Description Places the RTC in 24-hour mode
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_Control
Details = Places the RTC in 24-hour mode.
Example /I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
R_PG_Clock_Set(); // Set the clock.
I/ Set up the RTC and start its counter.
R_PG_RTC_Start();
/I Set the current time (03:44:55 on November 22, 2000)
R_PG_RTC_SetCurrentTime(
0x55, /1 55 seconds
0x44, /I 44 minutes
0, // am.
0x03, // 3 o’clock
0x22, /1 22rd
0x11, // November
0x2000 // 2000
);
/I Places the RTC in 24-hour mode.
R_PG_RTC_Set24HourMode();
}
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5.18.10 R_PG_RTC_Set12HourMode

Definition bool R_PG_RTC_Setl2HourMode (void)
Description Places the RTC in 12-hour mode
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_Control
Details = Places the RTC in 12-hour mode.
Example /I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
R_PG_Clock_Set(); // Set the clock.
I/ Set up the RTC and start its counter.
R_PG_RTC_Start();
/I Set the current time (03:44:55 on November 22, 2000)
R_PG_RTC_SetCurrentTime(
0x55, // 55 seconds
0x44, /I 44 minutes
0, // 24-hour mode
0x03, // 3 o’clock
0x22, /1 22rd
0x11, // November
0x2000 // 2000
);
/I Places the RTC in 12-hour mode.
R_PG_RTC_Set12HourMode();
}
R20UT2186EJ0102 Rev.1.02 RENESAS Page 306 of 434

May 16, 2014



RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.18.11 R_PG_RTC_AutoErrorAdjust_Enable

Definition

Description
Conditions for
output

Parameter

Return value

File for output

bool R_PG_RTC_AutoErrorAdjust_Enable ( int8_t cycle)
Enables automatic correction of errors of the timer

Automatic correction of errors of the timer has been set up.

int8_tcycle Value (i.e. a number of subclock cycles) for use in correcting an
error of the timer

-63 to -1: Put the timer back
0 to 63: Put the timer forward

true Setting was made correctly.
false Setting failed.
R_PG_RTC.c

RPDL function R_RTC_Control
Details Enables automatic correction of errors of the timer.
Automatically corrects errors (earliness or lateness) of the timer due to the precision of
subclock oscillation over each adjustment cycle selected through the GUI.
Example I/l Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
int8_t cycle=-60;
void func(void)
{
R_PG_Clock_Set(); // Set the clock.
/I Set up the RTC and start its counter.
R_PG_RTC_Start();
/l Enable automatic correction of errors of the timer.
R_PG_RTC_AutoErrorAdjust_Enable(cycle);
/I Set the current time (03:44:55 on November 22, 2000)
R_PG_RTC_SetCurrentTime(
0x55, // 55 seconds
0x44, /I 44 minutes
0,/ am.
0x03, // 3 o’clock
0x22, /] 22rd
0x11, // November
0x2000 // 2000
)i
}
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5.18.12R_PG_RTC_AutoErrorAdjust_Disable

Definition bool R_PG_RTC_AutoErrorAdjust_Disable (void)

Description Disables automatic correction of errors of the timer

Conditions for Automatic correction of errors of the timer has been set up.

output

Parameter None

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

File for output R_PG RTC.c

RPDL function R_RTC_Control

Details . Disables automatic correction of errors of the timer.

Example

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

int8_t cycle=-60;

void funcl(void)

{
R_PG_Clock_Set(); // Set the clock.

/I Set up the RTC and start its counter.
R_PG_RTC_Start();

/l Enable automatic correction of errors of the timer.
R_PG_RTC_AutoErrorAdjust_Enable(cycle);

/I Set the current time (03:44:55 on November 22, 2000)
R_PG_RTC_SetCurrentTime(

0x55, // 55 seconds

0x44, // 44 minutes

0,/ am.

0x03, // 3 0’clock

0x22, /] 22rd

0x11, // November

0x2000 // 2000
)i
}
void func2(void)
{

/I Disable automatic correction of errors of the timer.
R_PG_RTC_AutoErrorAdjust_Disable();

}
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5.18.13R_PG_RTC_AlarmControl

Definition bool R_PG_RTC_AlarmControl
(bool sec_enable, bool min_enable,  bool hour_enable, bool day_of week_enable,
bool day_enable, bool month_enable, bool year_enable )

Description Enables or disables alarms
Conditions for An alarm interrupt has been set up.
output
Parameter bool sec_enable Seconds alarm (1: enabled, 0: disabled)
bool min_enable Minutes alarm (1: enabled, O: disabled)
bool hour_enable Hours alarm (1: enabled, 0: disabled)
bool Day-of-the-week alarm (1: enabled, O: disabled)
day_of week enable
bool day_enable Date alarm (1: enabled, 0: disabled)
bool month_enable Month alarm (1: enabled, 0: disabled)
bool year_enable Year alarm (1: enabled, 0: disabled)
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG RTC.c
RPDL function R_RTC_Control
Details . Enables or disables the seconds, minutes, hours, day-of-the-week, date, month, or year
alarms.
Example Refer to the example of R_PG_RTC_SetCurrentTime.
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5.18.14 R_PG_RTC_SetAlarmTime

Definition bool R_PG_RTC_SetAlarmTime
(uint8_t seconds, uint8_t minutes, bool pm, uint8_t hours,
uint8_t day _of week, uint8_t day, uint8_t month, uintl6_tyear )
Description Sets the time for an alarm
Conditions for An alarm interrupt has been set up.
output
Parameter uint8_t seconds Seconds (valid range of values: 0x00 to 0x59, as BCD values)

uint8_t minutes Minutes (valid range of values: 0x00 to 0x59, as BCD values)

bool pm a.m./p.m.
0:am.
1:p.m.
uint8_t hours Hours (valid range of values in 24-hour mode: 0x00 to 0x23, as BCD
values; in 12-hour mode: 0x01 to 0x12, as BCD values)
uint8_t Day of the week (valid range of values: 0x00 for Sunday to 0x06 for
day_of week Saturday)

When 0xff is specified, the day of the week is figured out from the
values for day, month, and year.

uint8_t day Date (valid range of values: 0x01 to the number of days in the
specified month, as BCD values)
uint8_t month Month (valid range of values: 0x01 to 0x12, as BCD values)
uintlé_tyear Year (valid range of values: 0x0000 to 0x9999, as BCD values)
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG RTC.c
RPDL function R_RTC_Control
Details «  Sets the time for an alarm.

Specify valid values even for items that are not to be used for an alarm interrupt.
In 24-hour mode, specify 0 for p.m.

Example Refer to the example of R_PG_RTC_SetCurrentTime.
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5.18.15R_PG_RTC_SetPeriodicinterrupt

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details
Example

bool R_PG_RTC_SetPeriodiclnterrupt ( float frequency )
Specifies the cycle for generating the cyclic interrupt

The cyclic interrupt has been set up.

float frequency Frequency for the interrupt (Hz; valid values: 0.5, 1, 2, 4, 16, 64, and
256)

true Setting was made correctly.

false Setting failed.

R_PG_RTC.c

R_RTC_Control
Changes the cycle for generating the cyclic interrupt.
The following settings have been made through the GUI.
Setting up the cyclic interrupt.
Specifying RtcPrdIntFunc as the cyclic interrupt notification function.

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

void func(void)

{
R_PG_Clock_Set(); // Set the clock.

R_PG_RTC_Start(); // Set up the RTC and start its counter.
}

void RtcAlmIntFunc(void)
Il Cyclic interrupt processing

R_PG_RTC_SetPeriodiclnterrupt( 4 ); // Specify 1/4 second as the cycle for
I generating the cyclic interrupt.
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5.18.16 R_PG_RTC_ClockOut_Enable

Definition bool R_PG_RTC_ClockOut_Enable (void)

Description Enables the clock output

Conditions for Output of a 1-Hz clock signal from the RTCOUT pin has been enabled.

output

Parameter None

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

File for output R_PG RTC.c

RPDL function R_RTC_Control

Details +  Starts 1-Hz clock output from the RTCOUT pin.

Example The following setting has been made through the GUI.

Enable 1-Hz clock output from the RTCOUT pin.

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

void funcl(void)
{
R_PG_Clock_Set(); // Set the clock.
R_PG_RTC_Start(); // Set up the RTC and start its counter and the clock output.
}
void func2(void)
{
R_PG_RTC_ClockOut_Disable(); // Stop the clock output.
}
void func3(void)
{
R_PG_RTC_ClockOut_Enable(); // Restart the clock output.
}
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5.18.17 R_PG_RTC_ClockOut_ Disable

Definition bool R_PG_RTC_ClockOut_Disable (void)
Description Disables the clock output
Conditions for Output of a 1-Hz clock signal from the RTCOUT pin has been enabled.
output
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG RTC.c
RPDL function R_RTC_Control
Details = Stops 1-Hz clock output from the RTCOUT pin.
Example The following setting has been made through the GUI.
Enable 1-Hz clock output from the RTCOUT pin.
/I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void funcl(void)
{
R_PG_Clock_Set(); // Set the clock.
R_PG_RTC_Start(); // Set up the RTC and start its counter and the clock output.
}
void func2(void)
{
R_PG_RTC_ClockOut_Disable(); // Stop the clock output.
}
void func3(void)
{
R_PG_RTC_ClockOut_Enable(); // Restart the clock output.
}
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5.18.18 R_PG_RTC_TimeCapture<number of the input pin for a time capture event>_Enable

Definition

Description
Conditions for

output
Parameter

Return value

File for output

RPDL function

Details
Example

bool R_PG_RTC_TimeCapture<number of the input pin for a time capture event>_Enable
(void)

<number of the input pin for a time capture event>: 0 to 2

Enables time capturing

Time capturing has been set up.

None

true Setting was made correctly.
false Setting failed.
R_PG_RTC.c

R_RTC_Control
Enables time capturing.

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

uint8_t seconds,minutes,hours,day,month;
bool pm,event;

void func(void)

{
R_PG_Clock_Set(); // Set the clock.

R_PG_RTC_Start(); // Set up the RTC and start its counter.

/I Set the current time (03:44:55 on November 22, 2000)
R_PG_RTC_SetCurrentTime(
0x55, // 55 seconds
0x44, I/ 44 minutes
0, // a.m.
0x03, // 3 o’clock
0x22, // 22rd
0x11, // November
0x2000 // 2000
)i
R_PG_RTC_TimeCaptureO_Enable(); / Enable time capturing.

do{
R_PG_RTC_GetCaptureTime0( // Acquire captured time.
&seconds,
&minutes,
&pm,
&hours,
&day,
&month,
&event
)i
Jwhile(event == 0);
}
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5.18.19 R_PG_RTC_TimeCapture<number of the input pin for a time capture event>_Disable

Definition bool R_PG_RTC_TimeCapture<number of the input pin for a time capture event>_Disable
(void)
<number of the input pin for a time capture event>: 0 to 2
Description Disables time capturing
Conditions for Time capturing has been set up.
output
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_Control
Details - Disables time capturing.
Example

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

uint8_t seconds,minutes,hours,day,month;
bool pm,event;

void func(void)
{
R_PG_Clock_Set(); // Set the clock.
R_PG_RTC_Start(); // Set up the RTC and start its counter.
R_PG_RTC_SetCurrentTime( // Set the current time (03:44:55 on November 22, 2000)
0x55, // 55 seconds
0x44, I/ 44 minutes
0, // a.m.
0x03, // 3 o’clock
0x22, // 22rd
0x11, // November
0x2000 // 2000
)i
R_PG_RTC_TimeCaptureO_Enable(); / Enable time capturing.
do{
R_PG_RTC_GetCaptureTime0( // Acquire captured time.
&seconds,
&minutes,
&pm,
&hours,
&day,
&month,
&event
);
Ywhile(event == 0);
// Disable time capturing.
R_PG_RTC_TimeCapture0O_Disable();
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5.18.20R_PG_RTC_GetCaptureTime<number of the input pin for a time capture event>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details
Example

bool R_PG_RTC_GetCaptureTime<number of the input pin for a time capture event>

(uint8_t * seconds,

uint8_t * day,

<number of the input pin for a time capture event>: 0 to 2

uint8_t * minutes, bool * pm,
uint8_t * month, bool * event)

Acquires the captured time

Time capturing has been set up.

uint8 _t * hours,

uint8_t * seconds

Destination for storage of the current seconds-counter value

uint8_t * minutes

Destination for storage of the current minutes-counter value

bool * pm

Destination for storage of the p.m. value

uint8_t * hours

Destination for storage of the current hours-counter value

uint8_t * day

Destination for storage of the current date-counter value

uint8_t * month

Destination for storage of the current month-counter value

bool * event Destination for storage of the time capture status bit
(0: no events were detected, 1: an event was detected)

true Acquisition succeeded.

false Acquisition failed.

R_PG_RTC.c

R_RTC_Read

Acquires captured time.

Refer to the example of R_PG_RTC_TimeCapture<number of the input pin for a time

capture event>_Enable.
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5.19 Watchdog Timer (WDTA)

5.19.1 R_PG_Timer_Start WDT

Definition

Description
Conditions for
output

Parameter

Return value

File for output

bool R_PG_Timer_Start WDT (void)
Set up the WDT and start the count operation

Register start mode is selected.

(This function is not output if auto-start mode is selected. A macro for setting option

function select registers is output to R_PG_MCU_OFS.c.)

Specification of Generated Functions

None
true Setting was made correctly
false Setting failed

R_PG_Timer_ WDT.c

RPDL function R_WDT_Set
Details » Makes initial settings of WDT and starts the count operation.
Example A case where the setting is made as follows.
» Start mode: Register start mode
/linclude “R_PG_<project name>.h” to use this function.
#include "R_PG_default.h"
void func(void)
{
R_PG_Clock_Set(); //Set up the clocks
R_PG_Timer_Start WDT(); //Set up the WDT and start the count operation
}
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5.19.2 R_PG_Timer_RefreshCounter WDT

Definition

Description
Parameter

Return value

File for output

bool R_PG_Timer_RefreshCounter WDT (void)

Refresh the counter of WDT

None
true Setting was made correctly
false Setting failed

R_PG_Timer_ WDT.c

RPDL function R_WDT_Control
Details » Refresh the counter of WDT
Example /lnclude “R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void funcl(void)
{
R_PG_Clock_Set(); //Set up the clocks
R_PG_Timer_Start WDT(); //Set up the WDT and start the count operation
}
void func2(void)
{
R_PG_Timer_RefreshCounter WDT();  //Refresh the WDT counter
}
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5.19.3 R_PG_Timer_GetStatus WDT

Definition
Description

Parameter

Return value

File for output

bool R_PG_Timer_GetStatus WDT (uint16_t * counter_val, bool * undf, bool * ref_err)

Acquires the status flag and count value of WDT

uintlé _t* The address of storage area for the counter value
counter_val

bool * undf The address of storage area for the underflow flag
bool * ref_err The address of storage area for the refresh error flag
true Setting was made correctly

false Setting failed

R_PG_Timer WDT.c

RPDL function R_WDT_Read
Details « This function acquires the status flag and count value of WDT.
Example /lInclude “R_PG_<project name>.h” to use this function.
#include "R_PG_default.h"
uintl6_t counter val;
bool undf;
bool ref_err;
void func(void)
{
/[Acquires the status flag and count value of WDT
R_PG_Timer_GetStatus WDT(&counter_val, &undf, &ref_err);
}
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5.20 Independent Watchdog Timer (IWDTa)

5.20.1 R_PG_Timer_Start IWDT

Definition

Description
Conditions for
output

Parameter

Return value

File for output

bool

R_PG_Timer_Start IWDT (void)

Sets up the IWDT and starts its timer

Register start mode is selected.

(This function is not output if auto-start mode is selected. A macro for setting option
function select registers is output to R_PG_MCU_OFS.c.)

None
true Setting was made correctly
false Setting failed

R_PG _Timer IWDT.c

RPDL function R_IWDT_Set
Details » This function sets up the IWDT and starts its counter.
« Before calling this function, call R_PG_Clock_Set to set the clock.
Example /lInclude “R_PG_<project name>.h” to use this function.
#include "R_PG_default.h"
void func(void)
{
//Set up the clocks
R_PG_Clock_Set();
//Sets up the IWDT and starts its timer
R_PG_Timer_Start IWDT();
}
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5.20.2 R_PG_Timer_RefreshCounter IWDT

Definition bool R_PG_Timer_RefreshCounter_IWDT (void)
Description Refresh the counter
Parameter None
Return value true Refreshing succeeded
false Refreshing failed
File for output R_PG_Timer_IWDT.c
RPDL function R_IWDT_Control
Details « Refreshes the IWDT counter
»  After starting the count operation, call this function to clear the counter before the counter
underflow.
Example /lInclude “R_PG_<project name>.h” to use this function.

#include "R_PG_default.h"

void funcl(void)

{
//Set up the clocks
R_PG_Clock_Set();
//Sets up the IWDT and starts its timer
R_PG_Timer_Start IWDT();

}

void func2(void)

/IRefresh the counter
R_PG_Timer_RefreshCounter_IWDT();
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5.20.3 R_PG_Timer_GetStatus_ IWDT

Definition
Description

Parameter

Return value

File for output

bool R_PG_Timer_GetStatus_IWDT (uint16_t * counter_val, bool * undf, bool * ref_err)

Acquires the status flag and count value of IWDT

uintl6_t * counter_val The address of storage area for the IWDT counter value
bool * undf The address of storage area for the underflow flag

bool * ref_err The address of storage area for the refresh error flag
true Acquisition succeeded

false Acquisition failed

R_PG _Timer IWDT.c

RPDL function R_IWDT_Read
Details « Acquires the IWDT status flag and counter value.
« The underflow flag shall be cleared in this function.
Example /lnclude “R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uintl6_t counter_val;
bool undf;
bool ref_err;
void func(void)
{
/[Acquires the IWDT status flag and counter value
R_PG_Timer_GetStatus_IWDT(&counter_val, &undf, &ref_err);
}
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5.21 Serial Communications Interface (SClc, SCId)

5.21.1 R_PG_SCI_Set_C<channel number>

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_SCI_Set_C<channel number> (void)
<channel number>: 0 to 12
Set up a SCI channel

None
true Setting was made correctly
false Setting failed

R_PG_SCI_C<channel number>.c
<channel number>: 0 to 12
R_SCI_Create, R_SCI_Set
Releases a SCI channel from the module-stop state, makes initial settings.
Function R_PG_Clock_Set must be called before calling 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 this chapter end, Notes on Notification
Functions.
SCIO0 has been set in the GUI.

/Nnclude "R_PG_<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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5.21.2 R_PG_SCI_SendTargetStationID_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_SCI_SendTargetStationID_C<channel number> (uint8_tid)
<channel number>: 0 to 12

Transmits the ID code of the receiving station
The function of transmission is selected for a SCI channel
The multi-processer communications function is enabled in the asynchronous serial
communication mode

uint8_tid The ID to be transmitted (0 to 2

55)

true

Transmission succeeded

false

Transmission failed

R_PG_SCI_C<channel number>.c

<channel number>: 0 to 12

RPDL function R_SCI_Send
Details »  Generates an ID transmission cycle to transmit the ID code of the destination receiving
station.
»  This function waits until the ID transmission cycle has been completed.
Example A case where the setting is made as follows.
» The function of transmission is selected for a SCI0 channel
»  The multi-processer communications function is enabled in the asynchronous serial
communication mode
+  “Wait at the transmission function until all data has been transmitted” is selected as the
data transmission method.
/lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uint8_t data[] = “ABCDEFGHI1J”;
void func(void)
{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCI0
R_PG_SCI_SendTargetStationID_CO( 5); //Send ID code (ID:5)
R_PG_SCI_SendAllData_CO0( data, 10 ); //Send data
}
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5.21.3 R_PG_SCI_StartSending_C<channel number>

Definition

Description
Conditions for

output

bool R_PG_SCI_StartSending_C<channel number> (uint8_t * data, uint16_t count)
<channel number>: 0 to 12
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.

Parameter uint8_t * data The start address of the data to be sent.
uint16 t count The number of the data to be sent.
Set this to 0 if the transmit data is a character string (ending with a null
character).
Return value true Setting was made correctly
false Setting failed
File for output R_PG_SCI_C<channel number>.c <channel number>: 0 to 12
RPDL function R_SCI_Send
Details < This function starts the data transmission.

» This function 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 this chapter end, Notes on Notification
Functions.

»  The number of transmitted data can be acquired 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.

Example SCIO0 has been set as transmitter in the GUI.

Sci0TrFunc was specified as the name of the transmit end notification function in the GUI.

/lIinclude "R_PG_<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 C0(); //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 Sci0OTrFunc(void)

¢ R_PG_SCI_StopModule_CO0(); //Shut down the SCI0

}
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5.21.4 R_PG_SCI_SendAllData_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_SCI_SendAllData_C<channel number> (uint8_t * data, uint16_t count)
<channel number>: 0 to 12
Transmit all data
The function 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 data to be sent.
uint16 t count The number of the data to be sent.
- Set this to 0 if the transmit data is a character string (ending with a null
character).
true Setting was made correctly
false Setting failed

R_PG_SCI_C<channel number>.c
<channel number>: 0 to 12

RPDL function R_SCI_Send
Details « This function transmits all data.

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

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

Example SCIO0 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_<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_C0(); //Set up SCIO.
R_PG_SCI_SendAllData_CO(data, 255); //Send 255 bytes of binary data.
R_PG_SCI_StopModule_CO0(); //Shut down the SCIO

}
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5.21.5 R_PG_SCI_I2CMode_Send_C<channel number>

Specification of Generated Functions

Definition bool R_PG_SCI_I2CMode_Send_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t * data, uint16_t count)
<channel number>: 0 to 12
Description Transmit data by simple I°C bus interface
Conditions for «  Simple I°C bus interface is selected for “Mode”.
output
Parameter bool addr_10bit Slave address format (1: 10bit  0: 7hit)
uintl6_tslave Slave address
uint8_t * data The start address of the data to be sent
uintl6_t count The number of the data to be sent
Return value true When [Wait at the transmission function until all data has been
transmitted] was selected for data transmission method, the
operation completed OK. When except [Wait at the transmission
function until all data has been transmitted] is selected for data
transmission method, return value is always “true”.
false When [Wait at the transmission function until all data has been
transmitted] was selected for data transmission method, an error
was detected.
File for output R_PG_SCI_C<channel number=>.c
<channel number>: 0 to 12
RPDL function R_SCI_HIIC_Write
Details «  Transmit data by simple I°C bus interface.
Example [SCIO0]

Mode: Simple 12C mode
Data transmission method: Notify the transmission completion of all data by function call

void func(void)

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

uint8_t data_tr[] = “ABCDEFGHIJ”;
uintl6_ttr_count;

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
/[Transmit data by simple 1°C bus interface
R_PG_SCI_I2CMode_Send_C0(0, 0x0006, data_tr, 10);

}

void Sci0TrFunc(void)

{
//Acquire the number of transmitted data
R_PG_SCI_GetSentDataCount_CO(&tr_count);

}
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5.21.6 R_PG_SCI_I2CMode_SendWithoutStop_C<channel number>

Definition bool R_PG_SCI_I2CMode_SendWithoutStop_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t * data, uint16_t count)
<channel number>: 0 to 12
Description Transmit data by simple I°C bus interface (no stop condition)
Conditions for «  Simple I°C bus interface is selected for “Mode”.
output
Parameter

Return value

bool addr_10bit

Slave address format (1: 10bit  0: 7hit)

uintl6_tslave

Slave address

uint8_t * data

The start address of the data to be sent

uintl6_t count

The number of the data to be sent

true

When [Wait at the transmission function until all data has been

transmitted] was selected for data transmission method, the
operation completed OK. When except [Wait at the transmission
function until all data has been transmitted] is selected for data
transmission method, return value is always “true”.

false When [Wait at the transmission function until all data has been

transmitted] was selected for data transmission method, an error

was detected.

File for output R_PG_SCI_C<channel number=>.c

<channel number>: 0 to 12

RPDL function R_SCI_HIIC_Write
Details «  Transmit data by simple 1°C bus interface (no stop condition).
Example [SCIO0]

Mode: Simple 12C mode
Data transmission method: Notify the transmission completion of all data by function call

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

#include "R_PG_default.h"

uint8_t data_tr[10];

uint8_t data_re[10];

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); /1Set up SCIO.
/[Transmit data by simple 1°C bus interface (no stop condition)
R_PG_SCI_I2CMode_SendWithoutStop_C0(0, 0x0006, data_tr, 10);

}

void Sci0TrFunc(void)

{
//IReceive data by simple 1°C bus interface (RE-START condition)
R_PG_SCI_I2CMode_RestartReceive_C0(0, 0x0006, data_re, 10);

}

R20UT2186EJ0102 Rev.1.02 RENESAS

May 16, 2014

Page 328 of 434



RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.21.7 R_PG_SCI_I2CMode_GenerateStopCondition_C<channel number>

Definition bool R_PG_SCI_I2CMode_GenerateStopCondition_C<channel number> (void)
<channel number>: 0 to 12
Description Generate a stop condition
Conditions for «  Simple I°C bus interface is selected for “Mode”.
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_SCI_C<channel number>.c
<channel number>: 0 to 12
RPDL function R_SCI_Control
Details » This function generates a stop condition.
Example [SCIO0]

Mode: Simple 12C mode

Data transmission method: Transfer the transmitted serial data by DMAC

/lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uint8_t data_tr[]="ABCDEFGHIJ”;
void func(void)
{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
//Set up a DMAC channel
R_PG_DMAC_Set_CO0();
//Set the source address
R_PG_DMAC_SetSrcAddress_CO(data_tr);
//Make the DMAC be ready for the start trigger
R_PG_DMAC_Activate_C0();
//Set up a SCI channel
R_PG_SCI_Set_CO0();
/[Transmit data by simple 1°C bus interface
R_PG_SCI_I2CMode_Send_CO0(0, 0x0006, data_tr, 10);
}
void DmacOIntFunc(void)
{
//Generate a stop condition
R_PG_SCI_I2CMode_GenerateStopCondition_CO0();
}
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5.21.8 R_PG_SCI_I2CMode_Receive C<channel number>

Definition bool R_PG_SCI_I2CMode_Receive_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t * data, uint16_t count)
<channel number>: 0 to 12

Description Receive data by simple 1°C bus interface

Conditions for «  Simple I°C bus interface is selected for “Mode”.

output

Parameter bool addr_10bit Slave address format (1: 10bit  0: 7hit)

uintl6_tslave Slave address
uint8_t * data The start address of the storage area for the expected data.
uintl6_t count The number of the data to be received.

Return value true When [Wait at the reception function until all data has been
received] was selected for data reception method, the operation
completed OK. When except [Wait at the reception function until
all data has been received] is selected for data reception method,
return value is always “true”.

false When [Wait at the reception function until all data has been
received] was selected for data reception method, an error was
detected.

File for output R_PG_SCI_C<channel number=>.c

<channel number>: 0 to 12

RPDL function R_SCI_IlIC_Read

Details «  This function receives data by simple I°C bus interface.

Example [SCIO0]

Mode: Simple 12C mode

Function selection: Transmission and reception

void func(void)

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

uint8_t data_re[10];

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
//IReceive data by simple 1°C bus interface
R_PG_SCI_I2CMode_Receive_CO0(0, 0x0006, data_re, 10);

}
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Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details
Example

5.21.9 R_PG_SCI _I2CMode_RestartReceive _C<channel number>

bool R_PG_SCI_I2CMode_RestartReceive_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t * data, uint16_t count)
<channel number>: 0 to 12
Receive data by simple 1°C bus interface (RE-START condition)
Simple I°C bus interface is selected for “Mode”.

bool addr_10bit

Slave address format (1: 10bit  0: 7hit)

uintl6_tslave

Slave address

uint8_t * data

The start address of the storage area for the expected data.

uintl6_t count

The number of the data to be received.

true

When [Wait at the reception function until all data has been
received] was selected for data reception method, the operation
completed OK. When except [Wait at the reception function until
all data has been received] is selected for data reception method,
return value is always “true”.

false

When [Wait at the reception function until all data has been
received] was selected for data reception method, an error was

Specification of Generated Functions

detected.

R_PG_SCI_C<channel number=>.c <channel number>: 0 to 12

R_SCI_IIC_Read

This function receives data by simple 1°C bus interface. (RE-START condition)
[SCI0]
Mode: Simple 12C mode

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

uint8_t data_re[10];

void func(void)

{
R_PG_Clock_Set();

R_PG_SCI_Set_CO();

/[The clock-generation circuit has to be set first.
//Set up SCI0.

/[Transmit data by simple 1°C bus interface (no stop condition)
R_PG_SCI_I2CMode_SendWithoutStop_CO(
1, /110 bit address format

0x0006, /[Slave address
PDL _NO_PTR, /IThe start address of the data to be sent
PDL_NO_DATA  /[The number of the data to be sent

);
//Receive data by simple I°C bus interface (RE-START condition)

R_PG_SCI_I2CMode_RestartReceive_CO(
0, /I7 bit address format

0x00f0, //Slave address
data_re, //The start address of the storage area for the expected data.
10 /IThe number of the data to be received.
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5.21.10 R_PG_SCI_I2CMode_ReceivelLast _C<channel number>

Definition bool R_PG_SCI_I2CMode_ReceivelLast C<channel number> (uint8_t * data)
<channel number>: 0 to 12

Description Making reception complete in simple 1°C bus interface

Conditions for «  Simple I°C bus interface is selected for “Mode”.

output »  “Transfer the received serial data by DMAC” or “Transfer the received serial data by

DTC” is selected for data reception method.

Parameter uint8_t * data The start address of the storage area for the expected data.
Return value true Setting was made correctly
false Setting failed
File for output R_PG_SCI_C<channel number>.c
<channel number>: 0 to 12
RPDL function R_SCI_IIC_ReadLastByte
Details «  After received data is transferred by the DMAC or DTC in simple I°C mode, this function

must be called to complete the reception.
» This function must be called from a DMA interrupt notification function or receive end
notification function.
Example [SCIO0]
Mode: Simple 12C mode
Data reception method: Transfer the received serial data by DMAC
[DMACO]
Transfer request source: RXI0 (SCIO receive data full interrupt)
Transfer mode: Normal transfer mode
Length of a single data: 1 byte
Number of times: 4
Start address: 8a005h
Notify DMA interrupt (DMACIn)
[DMACI1]
Transfer request source: TXIO (SCIO transmit data empty interrupt)
Transfer mode: Normal transfer mode
Length of a single data: 1 byte
Number of times: 3
Source address update mode: Fixed
Start address: 8a003h

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

uint8_t data_re[5];
uint8_t dummy_data=0xFF;

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); /ISet up SCIO.
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R_PG_DMAC_Set_CO0(); //Setup DMAC.

R_PG_DMAC_Set_Ci(); //Setup DMAC.
R_PG_DMAC_SetDestAddress_CO(data_re); //Set the destination address.
R_PG_DMAC_SetSrcAddress_C1(&dummy_data); //Set the source address.
R_PG_DMAC_Active_C0(); //Make the DMAC be ready for the start trigger.
R_PG_DMAC_Active_C1(); //Make the DMAC be ready for the start trigger.

/IReceive data by simple 1°C bus interface.
R_PG_SCI_I2CMode_Receive_C0(0, 0x0006, PDL_NO_PTR, 0);

}

void DmacOIntFunc(void)

//Making reception complete in simple 1°C bus interface.
R_PG_SCI_I2CMode_ReceivelLast CO(&data_re[4]);
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5.21.11 R_PG_SCI_I2CMode_GetEvent_C<channel number>

Definition bool R_PG_SCI_I2CMode_GetEvent_C<channel number> (bool * nack)
<channel number>: 0 to 12
Description Get the detected event in the simple 1°C mode
Conditions for Simple I°C bus interface is selected for “Mode”.
output
Parameter bool * nack The address of the storage area for a NACK detection flag.
Return value true Acquisition succeeded
false Acquisition failed
File for output R_PG_SCI_C<channel number>.c

<channel number>: 0 to 12

RPDL function R_SCI_GetStatus
This function acquires ACK Reception Data Flag in the simple 1°C mode.

Details
Example [SCI0]

Mode:Simple I°C mode

Data transmission method:Notify the transmission completion of all data by function call

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

uint8_t data_tr[]J="ABCDEFGHIJ”;
bool nack;

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //1Set up SCIO.

/[Transmit data by simple 1°C bus interface
R_PG_SCI_I2CMode_Send_C0(0, 0x0006, data_tr, 10);

}
void Sci0TrFunc(void)

//Get the detected event in the simple 1°C mode
R_PG_SCI_I2CMode_GetEvent C0(&nack);
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Definition bool R_PG_SCI_SPIMode_Transfer_C<channel number>

(uint8_t * tx_start, uint8_t * rx_start, uint16_t count)

<channel number>: 0 to 12

Description Transmit data by simple SPI mode
Conditions for » Simple SPI mode is selected for “Mode”.
output
Parameter uint8_t * tx_start The start address of the data to be transmitted.

uint8_t * rx_start The start address of the storage area for the expected data.

uintl6_t count The number of the data to be transferred.
Return value true When [Wait at the transmission/reception function until all data has

been transmitted/received] was selected for data
transmission/reception method, the operation completed OK. When
except [Wait at the transmission/reception function until all data
has been transmitted/received] is selected for data
transmission/reception method, return value is always “true”.

false

When [Wait at the transmission/reception function until all data has

File for output

been transmitted/received] was selected for data

transmission/reception method, an error was detected.

R_PG_SCI_C<channel number>.c
<channel number>: 0 to 12

RPDL function R_SCI_SPI_Transfer
Details » This function transmits data by simple SP1 mode.
Example [SCIO0]
Mode: Simple SPI mode
Function selection: Transmission and reception
/lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uint8_t data_tr[10];
uint8_t data_re[10];
void funcl(void)
{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); /ISet up SCIO.
}
void func2(void)
{
/[Transmit data by simple SP1 mode
R_PG_SCI_SPIMode_Transfer_CO(data_tr, data_re, 10);
}
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5.21.13R_PG_SCI_SPIMode_GetErrorFlag_C<channel number>

Definition bool R_PG_SCI_SPIMode_GetErrorFlag_C<channel number> (bool * overrun)
<channel number>: 0 to 12
Description Get the serial reception error flag in the simple SPI mode
Conditions for Simple SPI mode is selected for “Mode”.
output
Parameter bool * overrun The address of the storage area for the overrun error flag.
Return value true Acquisition of the flag succeeded
false Acquisition of the flag failed
File for output R_PG_SCI_C<channel number>.c

<channel number>: 0 to 12

RPDL function R_SCI_GetStatus
This function acquires the serial reception error flag in the simple SPI mode.

Details

Specify 0 for a flag that is not required.

The flags of detected error will be set to 1.
Example [SCI0]

Mode: Simple SPI mode

Function selection: Transmission and reception
Notify receive error detection by function call

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

uint8_t tx_data[4];
uint8_t rx_data[4];
bool overrun;

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
/[Transmit data by simple SPI mode
R_PG_SCI_SPIMode_Transfer CO(tx_data, rx_data, 4);
}

void SciOErFunc(void)

//Get the serial reception error flag in the simple SPI mode
R_PG_SCI_SPIMode_GetErrorFlag_CO(&overrun);
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5.21.14 R_PG_SCI_GetSentDataCount_C<channel number>

Definition
Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_SCI_GetSentDataCount_C<channel number> (uint16_t * count)
<channel number>: 0 to 12
Acquire the number of transmitted data
The function of transmission is selected for a SCI channel and "Notify the transmission
completion of all data by function call" is selected as the data transmission method in GUI.

uintl6_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>: 0 to 12
R_SCI_GetStatus
When "Notify the transmission completion of all data by function call” is selected as the
data transmission method in GUI, the number of transmitted data can be acquired by
calling this function.
SCIO0 has been set as transmitter in the GUI.
Sci0TrFunc was specified as the name of the transmit end notification function in the GUI.

/lIinclude "R_PG_<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 C0(); //Set up SCIO.
R_PG_SCI_StartSending_CO0(data, 255); //Send 255 bytes of binary data.
}

/[The transmit end notification function that called when all bytes have been sent
void Sci0OTrFunc(void)

{
}

/[The function to check the number of transmitted data and terminate the transmission
void func_terminate_SCI(void)

{

R_PG_SCI_StopModule_CO0(); //Shut down the SCI0

uintl6_t count;

/I Acquire the number of transmitted data
R_PG_SCI_GetSentDataCount_CO0(&count);

if( count > 32 ){
R_PG_SCI_StopCommunication_CO0(); /[Terminate the transmission
}
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5.21.15R_PG_SCI_ReceiveStationID C<channel number>

Definition bool R_PG_SCI_ReceiveStationID_C<channel number> (void )
<channel number>: 0 to 12

Description Receives the ID code matches the ID of the receiving station itself
Conditions for The function of reception is selected for a SCI channel

output »  The multi-processer communications function is enabled in the asynchronous serial
communication mode
Parameter None
Return value true Reception succeeded
false Reception failed
File for output R_PG_SCI_C<channel number>.c
<channel number>: 0 to 12
RPDL function R_SCI_Receive
Details »  This function waits until the ID code matches the ID of the receiving station itself has
been received.
Example A case where the setting is made as follows.
»  The function of reception is selected for a SCI0 channel
«  The multi-processer communications function is enabled in the asynchronous serial
communication mode
*  "Notify the reception completion of all data by function call" is selected as the data
reception method
/lnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uint8_t data[10];
void func(void)
{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCI0
R_PG_SCI_ReceiveStationID_CO0(); //Wait an ID reception
R_PG_SCI_ReceiveAllData_CO0( data, 10 ); [[Start receiving
}
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5.21.16 R_PG_SCI_StartReceiving_C<channel number>

Definition

Description
Conditions for

output

bool R_PG_SCI_StartReceiving_C<channel number> (uint8_t * data, uint16_t count)
<channel number>: 0 to 12
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

Parameter 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.
Return value true Setting was made correctly
false Setting failed
File for output R_PG_SCI_C<channel number>.c <channel number>: 0 to 12
RPDL function R_SCI_Receive
Details » 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 returns immediately
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 notification function> (void)
For the notification function, note the contents of this chapter end, Notes on Notification
Functions.

»  The number of received data can be acquired by R_PG_SCI_GetReceivedDataCount_C
<channel number>. The reception can be terminated by calling
R_PG_SCI_StopReceiving_C<channel number> before all bytes have been received.

»  The maximum number of characters to be received is 65535.

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.

/Nnclude "R_PG_<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_CO0(data, 255); //Receive 255 bytes of binary data.

}

/IReceive end notification function that called when all bytes have been received

void SciOReFunc(void)

¢ R_PG_SCI_StopModule_CO0(); //Shut down the SCI0

}
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5.21.17 R_PG_SCI_ReceiveAllData_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_SCI_ReceiveAllData_C<channel number> (uint8_t * data, uint16_t count)
<channel number>: 0 to 12

Receive all 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.
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>: 0 to 12

RPDL function R_SCI_Receive
Details « This function receives all data.

» This function 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 characters to be received is 65535.

Example SCIO0 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_<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_ReceiveAllData_CO0(data, 255); //Receive 255 bytes of binary data.
R_PG_SCI_StopModule_CO0(); //Shut down the SCIO

}
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5.21.18 R_PG_SCI_ControlClockOutput_C<channel number>

Definition bool R_PG_SCI_ControlClockOutput_C<channel number> (bool output_enable)
<channel number>: 0 to 12

Description Control the output from the SCKn pin (n: 0 to 12)

Conditions for + “Smart card interface mode” is selected for mode.

output + “Enable (GSM mode)” is selected for GSM mode.

»  “Output fixed high” or “Output fixed low” is selected for SCKn pin function.

Parameter bool output_enable ‘ Output from the SCKn pin (1: Clock output, 0: Output fixed)
Return value true Setting was made correctly

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

<channel number>: 0 to 12

RPDL function R_SCI_Control
Details » This function controls the clock output from the SCKn pin.
Example [SCIO0]

Mode: Smart card interface mode
GSM mode: Enable
SCKn pin function: Output fixed high

/linclude "R_PG_<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_C0(); //Set up SCIO.
//Control the output from the SCKn pin
R_PG_SCI_ControlClockOutput_CO(1);

}
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5.21.19 R_PG_SCI_StopCommunication_C<channel number>

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

R_PG_SCI_StopCommunication_C<channel number> (void)
<channel number>: 0 to 12
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>: 0 to 12

R_SCI_Control
This function stops data transmission and reception.
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.

Refer to the example of R_PG_SCI_GetSentDataCount_C<channel number>
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5.21.20 R_PG_SCI_GetReceivedDataCount_C<channel humber>

Definition bool R_PG_SCI_GetReceivedDataCount_C<channel number> (uint16_t * count)

<channel number>: 0 to 12
Description Acquire the number of received data
Conditions for The function of reception is selected for a SCI channel and "Notify the reception completion
output of all data by function call" is selected as the data reception method in GUI.
Parameter uint16 t* count The storage location for the number of bytes that have been

B received in the current reception process.
Return value true Acquisition of the data count succeeded
false Acquisition of the data count failed

File for output R_PG_SCI_C<channel number>.c

<channel number>: 0 to 12
RPDL function R_SCI_GetStatus
Details «  When " Notify the reception completion of all data by function call " is selected as the

receive end notification in GUI, the number of received data can be acquired by calling
this function.
Example SCIO0 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_<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(); /1Set up SCIO.
R_PG_SCI_StartReceiving_CO0(data, 255); //Receive 255 bytes of binary data.
}

/IThe receive end notification function that called when all bytes have been received.
void SciOReFunc(void)

{
¥

/[The function to check the number of received data and terminate the reception
void func_terminate_SCI(void)

R_PG_SCI_StopModule_CO0(); //Shut down the SCIO

{
uintl6_t count;
//Acquire the number of received data
R_PG_SCI_GetReceivedDataCount_CO0(&count);
if( count > 32 ){

R_PG_SCI_StopCommunication_CO0(); /[Terminate the reception

¥

¥
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5.21.21 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>: 0 to 12
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 area for the overrun error flag
true Acquisition of the flags succeeded

false Acquisition of the flags failed

R_PG_SCI_C<channel number=>.c

<channel number>: 0 to 12

RPDL function R_SCI_GetStatus
Details « This function acquires the reception error flags.
» Specify the address of storage area for the flags to be acquired.
e Specify 0 for a flag that is not required.
* The flags of detected error will be set to 1.
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_<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_CO0(data, 1); //Receive 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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5.21.22 R_PG_SCI_ClearReceptionErrorFlag_C<channel number>

Definition bool R_PG_SCI_ClearReceptionErrorFlag_C<channel number> (void)
<channel number>: 0 to 12
Description Clear the serial reception error flag
Conditions for «  “Asynchronous mode”, “Clock synchronous mode” or “Smart card interface mode” is
output selected for mode.
» “Reception” or “Transmission and reception” is selected for function selection.
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_SCI_C<channel number>.c

<channel number>: 0 to 12
RPDL function R_SCI_Control

Details + This function clears the serial reception error flag.
Example Mode: Asynchronous mode

Function selection: Reception

Data reception method: Notify the reception completion of all data by function call

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

#include "R_PG_default.h"

uint8_t data_re[10];

bool parity, framing, overrun;

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); /ISet up SCIO.
//Start the data reception
R_PG_SCI_StartReceiving_CO0(data_re, 10);

¥

void SciOReFunc(void)

{
//Acquire the reception error flags
R_PG_SCI_GetReceptionErrorFlag_CO(&parity, &framing, &overrun);
/[Clear the serial reception error flag
R_PG_SCI_ClearReceptionErrorFlag_C0();

¥
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5.21.23 R_PG_SCI_GetTransmitStatus _C<channel number>

Definition
Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details
Example

bool R_PG_SCI_GetTransmitStatus_C<channel number> ( bool * complete )

<channel number>: 0 to 12

Get the state of transmission

The function of transmission is selected for a SCI channel

bool * complete

The address of storage area for the transmission completion flag
(0: Being transmitted 1:Complete )

true

Acquisition of the transmission status succeeded

false

Acquisition of the transmission status failed

R_PG_SCI_C<channel number>.c

<channel number>: 0 to 12

R_SCI_GetStatus

This function acquires the state of transmission.

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

bool complete;

void func(void)

{

//Get the state of transmission
R_PG_SCI_GetTransmitStatus_CO( &complete );
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5.21.24 R_PG_SCI_StopModule_C<channel number>

Definition
Description

Parameter

Return value

File for output

bool R_PG_SCI_StopModule_C<channel number> (void)
<channel number>: 0 to 12
Shut down a SCI channel

None
true Shutting down succeeded
false Shutting down failed

R_PG_SCI_C<channel number>.c
<channel number>: 0 to 12

RPDL function R_SCI_Destroy
Details » Stops a SCI channel and places it in the module-stop state.
Example A case where the setting is made as follows.
» SCIO0 has been set as receptor in the GUI.
» "Wait at the reception function until all data has been received" is selected as the data
reception method instead of specifying the receive end notification function name in
GUL.
/lInclude "R_PG_<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(); //1Set up SCIO.
R_PG_SCI_ReceiveAllData_CO0(data, 255);  //Receive 255 bytes of binary data.
R_PG_SCI_StopModule_CO0(); //Shut down the SCIO
}
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5.22 1°C Bus Interface (RIIC)

5.22.1 R_PG_I2C_Set_C<channel number>

Definition
Description

Parameter

Return value

File for output

bool R_PG_I2C_Set_C<channel number> (void)
<channel number>: 0 to 3
Set up a I°C bus interface channel

None
true Setting was made correctly.
false Setting failed.

R_PG_I2C_C<channel number>.c
<channel number>: 0to 3

RPDL function R_IIC_Set, R_IIC_Create
Details + Releases an I°C bus interface channel from the module-stop state, makes initial settings.
* Function R_PG_Clock_Set must be called before any use of this function.
Example RIICO has been set in the GUI.
/Nnclude "R_PG_<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_I2C_Set_C0(); //Set up RIICO
}
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5.22.2 R_PG_I2C_MasterReceive C<channel number>

Definition

Description

Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_MasterReceive_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t* data, uint16_t count)
<channel number>: 0 to 3

Master data reception

The function of master is selected for an 1°C bus interface channel in GUI.

bool addr_10bit Slave address format (1: 10bit  0: 7hit)

uintl6_t slave Target slave address

uint8_t* data The start address of the storage area for the expected data.

uintl6_t count The number of the data to be received.

true Setting was made correctly.

false Setting failed.

R_PG_I2C_C<channel number>.c <channel number>: 0 to 3

R_IIC_MasterReceive

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

« If "Wait at the reception function until all data has been transmitted" is selected as the
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 notification 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 this chapter end, Notes on Natification
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.

« Inthe 7-bit address mode, [7:1] of specified slave address value will be output. In 10-bit
address mode, [10:1] of specified slave address will be output.

«  The number of received data can be aquired by R_PG_12C_GetReceivedDataCount_C
<channel number>.

«  When using 10-bit address mode, select other than [Notify the reception completion of
all data by function call] for master reception method in the GUI.

A case where the setting is made as follows.

»  The function of master is selected for a RIICO

«  "Wait at the reception function until all data has been transmitted" is selected as the
master reception method
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/lnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"

uint8_t iic_data[10]; //The storage area for the received data

void func(void)
{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first
R_PG_I2C_Set_CO(); //Setup RIICO
R_PG_I2C_MasterReceive_CO( //Master reception
0,  //Slave address format
6, //Slave address
iic_data, // The start address of the storage area for the received data
10 /I The number of the data to be received
);

R_PG_I2C_StopModule_CO0(); //Stop RIICO
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5.22.3 R_PG_12C_MasterReceiveLast _C<channel number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_MasterReceivelLast_C< channel number >
(uint8_t* data)
< channel number >: 0to 3

Complete a master reception process

The function of master is selected for an 1°C bus interface channel in GUI.

Select DMAC or DTC transfer as a master reception method

uint8_t* data The address of the storage area for the expected data.

true

Setting was made correctly.

false

Setting failed.

R_PG_I2C_C<channel number>.c

<channel number>: 0to 3
R_IIC_MasterReceiveLast
This function is genetarted when [Transfer the received serial data by DMAC] or

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

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

stop condition will be issued by calling this function and the reception process will be

terminated.

To complete reception process when the DMAC or DTC transfer completes, call this

function from DMAC or DTC interrupt notification function.

Extra 1 byte is acquired from the receive data register in this function.

The events that has been detected during the reception process or the received data count

can be acquired by calling R_PG_I2C_GetEvent_Cn or
R_PG_I2C_GetReceivedDataCount_Cn.
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.
DMACQO is set as follows

Transfer request source : ICRXI0(receive data full interrupt of TI1CO0)
Transfer system : Single-operand transfer

Unit data size : 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 : DmacOIntFunc

/Nnclude "R_PG_<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_I2C_MasterReceivelLast CO( &data );
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}

void func(void)
{

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

//Set up RIICO
R_PG_I12C_Set_C0();

//Set up the DMACO
R_PG_DMAC_Set _CO0();

/[Activate the DMACO
R_PG_DMAC_Activate_C0();

/[Master reception
R_PG_I2C_MasterReceive CO(
0, //Slave address format
6, //Slave address
PDL_NO_PTR, // For DMAC transfer, set PDL_NO_PTR
10 /I The number of the data (For DMAC transfer, set 0)
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5.22.4 R_PG_I12C_MasterSend_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_MasterSend_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t* data, uint16_t count)
<channel number>: 0 to 3

Master data transmission

The function of master is selected for an 1°C bus interface channel in GUI.

bool addr_10bit Slave address format (1: 10bit  0: 7hit)

uintl6_t slave Target slave address

uint8_t* data The start address of the data to be sent

uintl6_t count The number of the data to be sent

true Setting was made correctly.

false Setting failed.

R_PG_12C_C<channel number>.c <channel number>: 0 to 3

R_IIC_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 completes.

« If "Wait at the transmission function until all data has been transmitted™ is selected as the
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 this chapter end, 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.

« Inthe 7-bit address mode, [7:1] of specified slave address value will be output. In 10-bit
address mode, [10:1] of specified slave address will be output.

»  The number of transmitted data can be aquired by R_PG_I12C_GetSentDataCount_C
<channel number>.

«  When using 10-bit address mode, select other than [Notify the transmission completion of
all data by function call] for master transmission method in the GUI.

A case where the setting is made as follows.

»  The function of master is selected for a RIICO

« "Wait at the transmission function until all data has been transmitted" is selected as the
data transmission method
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/linclude "R_PG_<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 has to be set first
R_PG_Clock_Set();

//Set up RIICO
R_PG_I2C_Set_C0();

//Master transmission
R_PG_I2C_MasterSend_CO(
0, /ISlave address format
6, //Slave address
iic_data, // The start address of the storage area for the data to be transmitted
10  // The number of the data to be transmitted
);
//Stop RIICO
R_PG_I2C_StopModule_CO0();
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5.22.5 R_PG_I2C_MasterSendWithoutStop_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_I2C_MasterSendWithoutStop_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t* data, uint16_t count)
<channel number>: 0 to 3

Master data transmission ( No stop condition )

The function of master is selected for an 1°C bus interface channel in GUI.

bool addr_10bit Slave address format (1: 10bit  0: 7hit)
uintl6_t slave Target slave address

uint8_t* data The start address of the data to be sent
uintl6_t count The number of the data to be sent

true Setting was made correctly.

false Setting failed.

R_PG_I2C_C<channel number>.c
<channel number>: 0 to 3

RPDL function R_IIC_MasterSend
Details «  This function sends data to the slave module. The stop condition will not be generated.
To generate a stop condition, call R_PG_I2C_GenerateStopCondition_C<channel
s number>.
If "Wait at the transmission function until all data has been transmitted" is selected as the
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 notification function> (void)
«  For the notification function, note the contents of this chapter end, 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.
» Inthe 7-bit address mode, [7:1] of specified slave address value will be output. In 10-bit
address mode, [10:1] of specified slave address will be output.
The number of transmitted data can be aquired by R_PG_12C_GetSentDataCount_C
<channel number>.
*  When using 10-bit address mode, select other than [Notify the transmission completion of
all data by function call] for master transmission method in the GUI.
Example A case where the setting is made as follows.
»  The function of master is selected for a RIICO
«  "Notify the transmission completion of all data by function call" is selected as the data
transmission method
« lICOMasterTrFunc was specified as the name of the transmit end notification function
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/Nnclude "R_PG_<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)

{

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

//Set up RIICO
R_PG_I2C_Set_C0();

/IMaster transmission
R_PG_I2C_MasterSendWithoutStop_CO(
0, //Slave address format
6, /ISlave address

iic_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

}
void I1COMasterTrFunc(void){

//Generate stop condition
R_PG_I2C_GenerateStopCondition_CO0();

//Stop RIICO
R_PG_I2C_StopModule_CO0();
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5.22.6 R_PG_I2C_GenerateStopCondition_C<channel number>

Definition bool R_PG_I2C_GenerateStopCondition_C<channel number> (void)
<channel number>: 0to 3
Description Generate a stop condition
Conditions for The function of master is selected for an 1°C bus interface channel in GUI.
output
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_I2C_C<channel number>.c
<channel number>: 0 to 3
RPDL function R_IIC_Control
Details » This function generates a stop condition for the transmission started by
R_PG_I2C_MasterSendWithoutStop_C<channel number>.
Example RIICO has been set in the GUI.
/lInclude "R_PG_<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)
{
/[The clock-generation circuit has to be set first
R_PG_Clock_Set();
//Set up RIICO
R_PG_I12C_Set_C0();
/IMaster transmission
R_PG_I2C_MasterSendWithoutStop_CO(
0, //Slave address format
6, //Slave address
iic_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 I1COMaster TrFunc(void)
{
/IGenerate stop condition
R_PG_I2C_GenerateStopCondition_CO0();
//Stop RIICO
R_PG_I2C_StopModule_C0();
}
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5.22.7 R_PG_I12C_GetBusState C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_I2C_GetBusState_C<channel number> ( bool *busy )
<channel number>: 0to 3

Get the bus state

The function of master is selected for an 1°C bus interface channel in GUI.

bool *busy The address of storage area for the bus busy detection flag
true Acquisition of the flag succeeded
false Acquisition of the flag failed

R_PG_I2C_C<channel number>.c
<channel number>: 0to 3

Specification of Generated Functions

RPDL function R_IIC_GetStatus
Details This function acquires the bus busy detection flag.
Bus busy detection flag
0 The I°C bus is released (bus free state)
1 The I°C bus is occupied (bus busy state or in the bus free state)
Example RIICO has been set in the GUI.
/lInclude "R_PG_<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_I2C_Set CO0();
I/ Wait for the 1°C bus to be free
do{
R_PG_I2C_GetBusState_CO( & busy );
} while( busy );
/IMaster transmission
R_PG_I2C_MasterSend_CO(
0,  //Slave address format
6, //Slave address
iic_data, // The start address of the storage area for the data to be transmitted
10 /I The number of the data to be transmitted
)i
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5.22.8 R_PG_I2C_SlaveMonitor _C<channel number>

Definition
Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_SlaveMonitor_C<channel number> (uint8_t *data, uint16_t count)
<channel number>: 0to 3

Slave bus monitor

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

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

false Setting failed.

R_PG_I2C_C<channel number>.c
<channel number>: 0 to 3

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 a read access from master module or a stop condition is detected. Create the
notification function as follows:

void <name of the natification function> (void)

For the notification function, note the contents of this chapter end, 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 a read 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_I2C_GetRW_C<channel
number>. The data can be transmitted by calling R_PG_I12C_SlaveSend_C<channel
number=> to respond to a transmission (read) request from the master.
Call R_PG_I2C_GetDetectedAddress_C<channel number> to acquire a detected slave
address. Call R_PG_I2C_GetEvent_C<channel number> to acquire the detected events
(e.g. a stop condition or a start condition).
When using 10-bit address mode, select other than [Notify the transmission completion
of all data, slave read request, or a stop condition detection by function call] for slave
monitor method in the GUI.

A case where the setting is made as follows.
The function of slave is selected for a RIICO
11COSlaveFunc was specified as the name of the slave monitor function
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/Nnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
/I The storage area for the data to be received
uint8_t iic_data_re[10];
/I The storage area for the data to be transmitted (slave address 0)
uint8_tiic_data_tr_0[10];
/I The storage area for the data to be transmitted (slave address 1)
uint8_t iic_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_I2C_Set CO0();
/I Slave monitor
R_PG_I2C_SlaveMonitor_CO(
iic_data_re, /I The start address of the storage area for the received data
10 /[The number of the data to be received
)i
}
void I1C0SlaveFunc (void)
{
bool transmit, start, stop;
bool addr0, addr1;
//Get the detected events
R_PG_I2C_GetEvent_CO0(0, &stop, &start, 0, 0);
//Get an access type
R_PG_I2C_GetTR_CO(&transmit);
/IGet a detected address
R_PG_I2C_GetDetectedAddress CO0(&addr0, &addrl, 0, 0, 0, 0);
if (start && transmit && address0) {
R_PG_I2C _SlaveSend_C(
iic_data_tr 0,
10
)i
}
else if (start && read && addressl) {
R_PG_I2C_SlaveSend_C(
iic_data tr 1,
10
);
}
}
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5.22.9 R _PG_I2C _SlaveSend_C<channel number>

Definition
Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_I2C_SlaveSend_C<channel number> (uint8_t *data, uint16_t count)
<channel number>: 0to 3

Slave data transmission

The function of slave is selected for an I°C 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_I2C_C<channel number>.c
<channel number>: 0 to 3

RPDL function R_IIC_SlaveSend
Details This function transmits the data to the master module.
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_I2C_SlaveMonitor_C<channel number>
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5.22.10 R_PG_12C_GetDetectedAddress C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_GetDetectedAddress_C<channel number>

(bool *addr0, bool *addr1, bool *addr2, bool *general, bool *device, bool *host)
<channel number>: 0 to 3

Get the detected address

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

bool *addr0 The address of storage area for slave address 0 detection flag
bool *addrl The address of storage area for slave address1 detection flag
bool *addr2 The address of storage area for 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-1ID command detection flag
bool *host The address of storage area for host address detection flag

true Acquisition succeeded

false Acquisition failed

R_PG_I2C_C<channel number>.c
<channel number>: 0 to 3

R_1IC_GetStatus

This function acquires the detected address.
Specify the address of storage area for the flags to be acquired.
Specify 0 for a flag that is not required.

1 is set to detected address

Refer to the example of R_PG_I2C_SlaveMonitor_C<channel number>
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5.22.11 R_PG_12C_GetTR_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_GetTR_PG_C<channel number> ( bool * transmit )
<channel number>: 0 to 3

Get the transmit/receive mode

The function of slave is selected for an 1°C 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>: 0 to 3
R_IIC_GetStatus
This function acquires the detected address.
Specify the address of storage area for the flags to be acquired.

Specify 0 for a flag that is not required.

1 is set 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_I2C_SlaveMonitor_C<channel number>
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5.22.12 R_PG_I2C_GetEvent_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_GetEvent_C<channel number>
('bool *nack, bool *stop, bool *start, bool *lost, bool *timeout )

<channel number>: 0to 3
Get the detected event

bool *nack The address of storage area for a NACK detection flag

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

bool *timeout

The address of storage area for a timeout detection

true

Acquisition succeeded

false

Acquisition failed

R_PG_I2C_C<channel number>.c

<channel number>: 0 to 3

R_IIC_GetStatus

This function acquires the detected event.

Specify 0 for a flag that is not required.

1 is set to detected event.

Refer to the example of R_PG_I2C_SlaveMonitor_C<channel number>
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5.22.13R_PG_12C_GetReceivedDataCount_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_GetReceivedDataCount_C<channel number> (uint16_t *count)
<channel number>: 0to 3

Acquires the count of received data

uintl6_t *count

The address of storage area for the number of bytes that have been

received
true Acquisition of the data count succeeded
false Acquisition of the data count failed

R_PG_I2C_C<channel number>.c

<channel number>: 0 to 3

R_IIC_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.

The function of master is selected for a RI1CO

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

reception method

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

/I The storage area for the data to be received
uint8_t iic_data[256];

/I 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_I2C_Set_CO();

/IMaster receive

R_PG_I2C_MasterReceive_CO(

01
61

256
);

/ISlave address format
/ISlave address
iic_data,

/I The address of storage area for the data to be received

/IThe number of data to be received

/IWait until 64 bytes have been received

do{

R_PG_I2C_GetReceivedDataCount_CO( &count );
} while( count < 64 );
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5.22.14 R_PG_12C_GetSentDataCount_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_GetSentDataCount_C<channel number> (uint16_t *count)

<channel number>: 0 to 3

Acquires the count of transmitted data

uintl6_t *count The address of storage area for the number of bytes that have been

transmitted

true Acquisition of the data count succeeded

false Acquisition of the data count failed

R_PG_I2C_C<channel number>.c

<channel number>: 0 to 3

R_IIC_GetStatus

This function acquires the number of data written in 1°C Bus Transmit Data Register
(ICDRT).

0 is acquired when the number of transmission specified to the transmitting function is
completed.

A case where the setting is made as follows.

The function of master is selected for a RIICO
"Notify the transmission completion of all data by function call" is selected as the data
transmission method

/lIinclude "R_PG_<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[256];

/I The storage area for the number of transmitted data
uint16_t count;

void func(void)

{

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

//Set up RIICO
R_PG_I2C_Set CO0();

/[Master send
R_PG_I2C_MasterSend_CO(
0, /[Slave address format
6, /[Slave address
iic_data, /I The address of storage area for the data to be transmitted
256 /IThe number of data to be transmitted
)i
/IWait until 64 bytes have been transmitted
do{
R_PG_I2C_GetSentDataCount_CO( &count );
} while( count < 64 );
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5.22.15R_PG_12C_Reset_C<channel number>

Definition bool R_PG_I2C_Reset_C<channel number> ( void )
<channel number>: 0to 3

Description Reset the bus

Parameter None

Return value true Setting was made correctly.

false Setting failed.

File for output R_PG_I2C_C<channel number>.c
<channel number>: 0to 3

RPDL function R_IIC_Control

Details «  This function resets the module.

»  The settings of the module are preserved.
Example A case where the setting is made as follows.
»  The function of master is selected for a RIICO
»  "Notify the transmission completion of all data by function call" is selected as the data
transmission method
IICOMaster TrFunc was specified as the name of the transmit end notification function

/lnclude "R_PG_<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[256];
void func(void)
{
/[The clock-generation circuit has to be set first
R_PG_Clock_Set();
//Set up RIICO
R_PG_I2C _Set CO0();
/[Master send
R_PG_I2C_MasterSend_CO(
0, /[Slave address format
6, /[Slave address
iic_data, /I The address of storage area for the data to be transmitted
10  //The number of data to be transmitted
)i
}
void I1COMasterTrFunc(void)
{
if (error ){
R_PG_I2C_Reset_CO0();
}
}
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5.22.16 R_PG_I2C_StopModule_C<channel number>

Definition bool R_PG_I2C_StopModule_C<channel number> ( void)
<channel number>: 0to 3
Description Shut down the 1°C bus interface channel
Parameter None
Return value true Shutting down succeeded.
false Shutting down failed.
File for output R_PG_I2C_C<channel number>.c
<channel number>: 0to 3
RPDL function R_IIC_Destroy
Details «  Stops an I°C bus interface channel and places it in the module-stop state.
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 all data has been transmitted" is selected as the
master reception method

/lIinclude "R_PG_<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[256];
void func(void)
{
/[The clock-generation circuit has to be set first
R_PG_Clock_Set();
//Set up RIICO
R_PG_I2C_Set_C0();
/IMaster receive
R_PG_I2C_MasterReceive _CO(
0, //Slave address format
6, //Slave address
iic_data, /I The address of storage area for the data to be received
10  //The number of data to be received
)i
//Stop the RIICO
R_PG_I2C_StopModule_CO0();
}
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5.23 Serial Peripheral Interface (RSPI)

5.23.1 R_PG_RSPI_Set_C<channel number>

Definition bool R_PG_RSPI_Set_C<channel number> (void)
<channel number>: 0 to 2
Description Set up a RSPI channel
Parameter None
Return value true Setting was made correctly
false Setting failed

R_PG_RSPI_C<channel number>.c
<channel number>: 0 to 2

File for output

RPDL function R_SPI_Create

Details Releases a serial peripheral interface channel from the module-stop state, makes initial
settings, and sets the pins to be used.
Function R_PG_Clock_Set must be called before calling this function.
The commands are not set in this function. To set the commands, call
R_PG_RSPI_SetCommand_C<channel number>.

Example

/lInclude “R_PG_<project name>.h” to use this function.

#include "R_PG_default.h"

void func(void)

{
R_PG_Clock_Set(); //Set up the clocks
R_PG_RSPI_Set_C0(); //1Set up RSPIO
R_PG_RSPI_SetCommand_CO0();

}

/ISet commands
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5.23.2 R_PG_RSPI_SetCommand_C<channel number>

Definition bool R_PG_RSPI_SetCommand_C<channel number> (void)

<channel number>: 0 to 2
Description Set commands
Parameter None
Return value true Setting was made correctly

false Setting failed

File for output R_PG_RSPI_C<channel number>.c

<channel number>: 0 to 2
RPDL function R_SPI_Command
Details » Set RSPI commands registers.

* All commands set in GUI (maximum number of commands: 8) shall be set.
Example Refer to the example of R_PG_RSPI_Set_C<channel number>
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5.23.3 R_PG_RSPI_StartTransfer _C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function
Details

Example

Transmission and reception operations (Full-duplex synchronous serial communications)

bool R_PG_RSPI_StartTransfer_C<channel number>
(uint32_t *tx_start, uint32_t*rx_start, uintl6_t sequence_loop_count)
<channel number>: 0 to 2

Serial communications consisting of only transmit operations

bool R_PG_RSPI_StartTransfer_C<channel number>
(uint32_t * tx_start,  uint16_t sequence_loop_count)

<channel number>: 0 to 2

Start the data transfer
“Notify the transfer completion and the error detection by function call” has been selected
as the transfer method.

uint32_t * tx_start The start address of the data to be transmitted.

uint32_t * rx_start The start address of the storage area for the expected
data.

uint16_t sequence_loop_count The number of times that the command sequence will be
executed

true Setting was made correctly

false Setting failed

R_PG_RSPI_C<channel number>.c
<channel number>: 0 to 2

R_SPI_Transfer
Starts the data transfer.
This function is generated when "Notify the transfer completion and the error detection
by function call" is selected as the data transfer method in GUI.
This function returns immediately and the notification function having the specified
name will be called when all commands are executed or error is detected.
Create the notification function as follows:

void <name of the notification function> (void)

For the notification function, note the contents of this chapter end, Notes on Notification
Functions.

A case where the setting is made as follows.
RSPI has been set to master mode
“Notify the transfer completion and the error detection by function call” is selected as
the transfer method
rsi0_int_func is specified as a notification function name
Number of commands: 1  Number of frames: 4
Data lengh of command 0 is 8 bits
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/lInclude “R_PG_<project name>.h” to use this function.
#include "R_PG_default.h"

uint32_t tx_data[4] = { Ox11, 0x22, 0x33, 0x44 };
uint32_t rx_data[4] = { 0x00, 0x00, 0x00, 0x00 };
bool over_run, mode_fault, parity_error;

void func(void)
{
R_PG_Clock_Set(); //Set up the clocks
R_PG_RSPI_Set_C0(); //Set up RSPI0
R_PG_RSPI_SetCommand_C0(); //Set commands
R_PG_RSPI_StartTransfer_CO( tx_data, rx_data, 1 ); //Transfe 4 frames * 8bits
}

void rsi0_int_func (void)

{
R_PG_RSPI_GetError_CO(&over_run, &mode_fault, &parity_error); //Get error flags
if( over_run || mode_fault || parity_error ){

/[Processing when an error is detected

}
R_PG_RSPI_StopModule_CO();
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5.23.4 R_PG_RSPI_TransferAllData_C<channel number>

Definition

Description

Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

Transmission and reception operations (Full-duplex synchronous serial communications)
bool R_PG_RSPI_TransferAllData_C<channel number>
(uint32_t * tx_start, uint32_t*rx_start, uintl6_t sequence_loop_count)
<channel number>: 0 to 2

Serial communications consisting of only transmit operations

bool R_PG_RSPI_TransferAllData_C<channel number>
(uint32_t * tx_start,  uint16_t sequence_loop_count )
<channel number>: 0 to 2

The DTC/DMAC transfer is selected for the transfer method

bool R_PG_RSPI_TransferAllData_C<channel number>
(uintl6_t sequence_loop_count)
<channel number>: 0 to 2

Transfer all data
Other than “Notify the transfer completion and the error detection by function call” has been
selected as the transfer method.

uint32_t * tx_start The start address of the data to be transmitted.

uint32_t * rx_start The start address of the storage area for the expected
data.

uint16_t sequence_loop_count The number of times that the command sequence will

be executed

true Setting was made correctly

false Setting failed

R_PG_RSPI_C<channel number>.c
<channel number>: 0 to 2

R_SPI_Transfer
Transfers all data.
This function is generated when other than "Notify the transfer completion and the error
detection by function call" is selected as the transmission method in GUI.
This function waits until all commands are executed.

A case where the setting is made as follows.
RSPI has been set to master mode.
“Wait until transfer completion” is selected as the transfer method.
Number of commands: 1  Number of frames: 4
Data lengh of command 0 is 8 bits

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

uint32_t tx_data[4] = { Ox11, 0x22, 0x33, 0x44 };
uint32_t rx_data[4] = { 0x00, 0x00, 0x00, 0x00 };
bool over_run, mode_fault, parity_error;

void func(void)

{
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R_PG_Clock_Set(); //Set up the clocks

R_PG_RSPI_Set_C0(); //1Set up RSPIO

R_PG_RSPI_SetCommand_CO0(); //Set commands
R_PG_RSPI_TransferAllData_CO( tx_data, rx_data, 1); //Transfe 4 frames * 8bits

R_PG_RSPI_GetError_CO(&over_run, &mode_fault, &parity_error); //Get error flags
if( over_run || mode_fault || parity_error ){

//Processing when an error is detected

}
R_PG_RSPI_StopModule_C0();
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5.23.5 R_PG_RSPI_GetStatus_C<channel number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_RSPI_GetStatus_C<channel number> (bool * idle)
<channel number>: 0 to 2
Acquire the transfer status

bool * idle The address of storage area for the idle flag
(0: Idle state  1: Transfer state)

true Acquisition succeeded

false Acquisition failed

R_PG_RSPI_C<channel number>.c
<channel number>: 0 to 2

RPDL function R_SPI_GetStatus
Details Acquires the transfer status.
The error flags (the overrun error flag, the mode fault error flag, and the parity error flag)
are cleared in this function. Call R_PG_RSPI_GetError_C<channel number> to acquire
the error flags before calling this function if needed.
Example /Nnclude “R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
bool idle;
void func(void)
{
do{
/IGet the id
R_PG_RSPI_GetStatus_CO( & idle );
Jwhile(idle );
}
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5.23.6 R_PG_RSPI_GetError_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_RSPI_GetError_C<channel number>

(bool * over_run,

bool * mode_fault,  bool * parity_error)

<channel number>: 0 to 2

Acquire the error flags

bool * over_run

The address of storage area for the overrun error flag

bool * mode_fault

The address of storage area for the mode fault error flag

bool * parity_error

The address of storage area for the parity error flag

true

Acquisition succeeded

false

Acquisition failed

R_PG_RSPI_C<channel number>.c
<channel number>: 0 to 2

R_SPI_GetStatus

Acquires the error flags.

Specify the address of storage area for the items to be acquired. Specify 0 for an item that

is not required.

The error flags shall be cleared in this function.
Refer to the example of R_PG_RSPI_StartTransfer_C<channel number>,
R_PG_RSPI_TransferAllData_C<channel number>, and
R_PG_RSPI_GetCommandStatus_C<channel number>
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5.23.7 R_PG_RSPI_GetCommandStatus_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_RSPI_GetCommandStatus_C<channel number>
(uint8_t * current_command,  uint8_t * error_command )

<channel number>: 0 to 2

Acquire the command status

A RSPI channel has been set to the master mode

uint8_t * current_command The address of storage area for the current command
pointer value (0 to 7)

uint8_t * error_command The address of storage area for the value of command
pointer when an error is detected (0 to 7)

true Acquisition succeeded

false Acquisition failed

R_PG_RSPI_C<channel number>.c
<channel number>: 0 to 2

R_SPI_GetStatus
Acquires the current command pointer value (0 to 7) and the value of command pointer
when an error is detected (0 to 7).
Specify the address of storage area for the items to be acquired. Specify 0 for an item that
is not required.
The error flags (the overrun error flag, the mode fault error flag, and the parity error flag)
are cleared in this function. Call R_PG_RSPI_GetError_C<channel number> to acquire
the error flags before calling this function if needed.

A case where the setting is made as follows.
RSPI has been set to the master mode

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

bool over_run, mode fault, parity_error;
uint8_t error_command;

void func(void)

{
R_PG_RSPI_GetError_CO(&over_run, &mode_fault, &parity_error); //Get error flags

if( over_run || mode_fault || parity_error ){
R_PG_RSPI_GetCommandStatus_CO( 0, &error_command );

/I Processing when an error is detected
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5.23.8 R_PG_RSPI_LoopBack<loopback mode>_C<channel number>

Definition bool R_PG_RSPI_LoopBack<loopback mode>_C<channel number> (void)
<loopback mode>: Direct, Reversed, Disable
<channel number>: 0 to 2

Description Set loopback mode
Conditions for The loopback mode has been set
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_RSPI_C<channel number>.c
<channel number>: 0 to 2
RPDL function R_SPI_Control
Details »  Sets or disables RSPI pins to loopback mode.

» Bycalling R_PG_RSPI_LoopBackDirect_C<channel number=>, the input path and output
path for the shift register are connected. (transmit data = receive data)

+ By calling R_PG_RSPI_LoopBackReversed _C<channel number>, the reversed input
path and output path for the shift register are connected. (reversed transmit data = receive

data)
+ By calling R_PG_RSPI_LoopBackDisable_C<channel number>, the loopback mode is
disabled.
Example /linclude “R_PG_<project name>.h” to use this function.

#include "R_PG_default.h"

void func(void)

{

R_PG_RSPI_LoopBackDirect_CO0(); //Set loopback mode
}
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5.23.9 R_PG_RSPI_StopModule_C<channel number>

Definition bool R_PG_RSPI_StopModule_C<channel number> (void)
<channel number>: 0 to 2

Description Shut down a RSPI channel

Parameter None

Return value true Shutting down succeeded
false Shutting down failed

File for output R_PG_RSPI_C<channel number>.c

<channel number>: 0 to 2

RPDL function R_SPI_Destroy

Details » Stops RSPI channel and places it in the module-stop state.

Example Refer to the example of R_PG_RSPI_StartTransfer_C<channel number> and

R_PG_RSPI_TransferAllData_C<channel number>.
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5.24 |EBus Controller (IEB)

5.24.1 R_PG_IEB_Set_C<channel number>

Definition bool R_PG_IEB_Set_C<channel number>(void)
<channel number>: 0
Description Set up the IEBus interface channel
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_IEB_C<channel number>.c <channel number>:0
RPDL function R_IEB_Set, R_IEB_Create
Details » Sets up the IEBus controller.
Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
{
//Set up the IEBus interface channel
R_PG_IEB_Set_C0();
}
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5.24.2 R_PG_IEB_MasterReceiveStatus C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example
Example

bool R_PG_IEB_MasterReceiveStatus_C<channel number>
(uint16_t slave, uint8_t *data, uint8_t *count, bool unlock)
<channel number>: 0

Read the slave status and unlock

[Master and slave] was selected as the device attribute and the receive function was set to
be enabled on GUI.

uint16 _t slave Slave address

uint8_t *data The address of storage area for the received data

uint8_t *count The address of storage area for the received message length
bool unlock Unlock (1:Cancel the lock  0:Lock is not canceled)

true Acquisition of the slave status succeeded

false Acquisition of the slave status failed

R_PG_IEB_C<channel number>.c <channel number>:0
R_IEB_MasterReceive

Reads the slave status and unlock
If “Notify the reception completion of all data or an error detection by function call” is
selected as the master reception method in GUI, this function returns immediately and the
notification function having the specified name will be called when the reception is
completed or another event occurs.
Create the notification function as follows:

void <name of the natification function> (void)
For the notification function, note the contents of this chapter end, Notes on Natification
Functions.
If “Wait at the reception function until all data has been received or an error has been
detected” is selected as the master reception method in GUI, this function waits until the
reception is completed or another event occurs.
Use R_PG_IEB_GetReceiveStatus_C<channel number> and
R_PG_IEB_GetTransmitStatus_C<channel number> to identify the detected event.

A case where the setting has been made in the GUI as follows.

/lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”

uint8_tssr;
uint8 tre count;

void func(void)
{
/IRead the slave status
R_PG_IEB_MasterReceiveStatus_CO(
0x0123,
&ssr,
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&re_count,
0
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5.24.3 R_PG_IEB_MasterReceiveLockAddress C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_IEB_MasterReceiveLockAddress_C<channel number>
(uint16_t slave, uint8_t *data, uint8_t *count, bool upper)
<channel number>: 0

Read the locked address

[Master and slave] was selected as the device attribute and the receive function was set to
be enabled on GUI.

uint16 _t slave Slave address

uint8_t *data The address of storage area for the received data

uint8_t *count The address of storage area for the received message length

bool upper Required bits of locked address to be read (1:upper 4 bits  O:lower 8
bits)

true Acquisition of the locked address succeeded

false Acquisition of the locked address failed

R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_MasterReceive
Details Reads the slave locked address
If “Notify the reception completion of all data or an error detection by function call” is
selected as the master reception method in GUI, this function returns immediately and the
notification function having the specified name will be called when the reception is
completed or another event occurs.
Create the notification function as follows:
void <name of the natification function> (void)
For the notification function, note the contents of this chapter end, Notes on Notification
Functions.
If “Wait at the reception function until all data has been received or an error has been
detected” is selected as the master reception method in GUI, this function waits until the
reception is completed or another event occurs.
Use R_PG_IEB_GetReceiveStatus_C<channel number> and
R_PG_IEB_GetTransmitStatus_C<channel number> to identify the detected event.
Example A case where the setting has been made in the GUI as follows.
Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
uint8_t lock addr_1I;
uint8_t re_count;
void func(void)
{
/I Read the lock address (lower 8 bits)
R_PG_IEB_MasterReceiveLockAddress_CO(
0x0123,
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&lock_addr I,
&re_count,
0 //llower 8 bits
)i
}
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5.24.4 R_PG_IEB_MasterReceiveData C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

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

Master data reception

[Master and slave] was selected as the device attribute and the receive function was set to
be enabled on GUI.

uint16 _t slave Slave address

uint8_t *data The address of storage area for the received data

uint8_t *count The address of storage area for the received message length
true Data reception succeeded

false Data reception failed

R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_MasterReceive
Details * Reads the data

« If “Notify the reception completion of all data or an error detection by function call” is
selected as the master reception method in GUI, this function returns immediately and the
notification function having the specified name will be called when the reception is
completed or another event occurs.

Create the notification function as follows:

void <name of the natification function> (void)
For the notification function, note the contents of this chapter end, Notes on Notification
Functions.

« If “Wait at the reception function until all data has been received or an error has been
detected” is selected as the master reception method in GUI, this function waits until the
reception is completed or another event occurs.

* Use R_PG_IEB_GetReceiveStatus_C<channel nhumber> and
R_PG_IEB_GetTransmitStatus_C<channel number> to identify the detected event.

Example A case where the setting has been made in the GUI as follows.
« lebMasterReFunc has been specified as the notification function name
/lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”
uint8_t re_data[32];
uint8 tre count;
void func(void)
/IMaster data reception
R_PG_IEB_MasterReceiveData_CO(
0x0123,
re_data,
R20UT2186EJ0102 Rev.1.02 RENESAS Page 386 of 434

May 16, 2014




RX63N/RX631 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

&re_count

R20UT2186EJ0102 Rev.1.02
May 16, 2014

RENESAS

Page 387 of 434




RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.24.5 R_PG_IEB_MasterSendCmd_C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_IEB_MasterSendCmd_C<channel number>
(uint16_t slave_unit, uint8_t *cmd, uint8_t count)
<channel number>: 0

Master command transmission

[Master and slave] was selected as the device attribute

uintl6_tslave unit | Slave address

uint8_t *cmd The start address of the command to be sent
uint8_t count The message length

true Command transmission succeeded

false Command transmission failed

R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_MasterSend
Details + Sends the commands

« If “Notify the transmission completion of all data or an error detection by function call” is
selected as the master reception method in GUI, this function returns immediately and the
notification function having the specified name will be called when the transmission is
completed or another event occurs.

Create the notification function as follows:

void <name of the notification function> (void)
For the notification function, note the contents of this chapter end, Notes on Notification
Functions.

« If “Waitat the transmission function until all data has been transmitted or an error has
been detected” is selected as the master transmission method in GUI, this function waits
until the transmission is completed or another event occurs.

* Use R_PG_IEB_GetReceiveStatus_C<channel number> and
R_PG_IEB_GetTransmitStatus_C<channel number> to identify the detected event.

Example A case where the setting has been made in the GUI as follows.
» lebMasterTrFunc has been specified as the notification function name
/lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
uint8_t cmd[10]="ABCDEFGHIJ";
void func(void)
{
//Master command transmission
R_PG_IEB_MasterSendCmd_CO0(
0x0123,
cmd,
10
)i
}
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5.24.6 R_PG_IEB_MasterSendData C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_IEB_MasterSendData_C<channel number>
(uint16_t slave_unit, uint8_t *data, uint8_t count)

<channel number> : 0

Master data transmission

[Master and slave] was selected as the device attribute

uintl6_tslave unit

Slave address

uint8_t *data

The start address of the data to be sent

uint8_t count

The message length

true

Data transmission succeeded

false

Data transmission failed

R_PG_IEB_C<channel number>.c <channel number>:0

R_IEB_MasterSend

» Sends the data

« If “Notify the transmission completion of all data or an error detection by function call” is
selected as the master reception method in GUI, this function returns immediately and the
notification function having the specified name will be called when the transmission is
completed or another event occurs.

Create the notification function as follows:
void <name of the notification function> (void)
For the notification function, note the contents of this chapter end, Notes on Naotification

Functions.

« If “Wait at the transmission function until all data has been transmitted or an error has
been detected” is selected as the master transmission method in GUI, this function waits
until the transmission is completed or another event occurs.

* Use R_PG_IEB_GetReceiveStatus_C<channel number> and
R_PG_IEB_GetTransmitStatus_C<channel number> to identify the detected event.

A case where the setting has been made in the GUI as follows.

« lebMasterTrFunc has been specified as the notification function name

void func(void)

{

0x0123,
tr_data,
10

/lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”

uint8_t tr_data[10]="ABCDEFGHIJ";

/IMaster data transmission
R_PG_IEB_MasterSendData_CO(
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5.24.7 R_PG_IEB_MasterSendCmdBroadcast C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_IEB_MasterSendCmdBroadcast C<channel number>
(uint16_t slave_group, uint8_t *cmd, uint8_t count)

<channel number> : 0

Master command transmission ( Broadcast )

[Master and slave] was selected as the device attribute

uintlé t Slave address

slave_group (FFFh:General broadcast communications Other than FFFh:Group
broadcast communications)

uint8_t *cmd The start address of the command to be sent

uint8_t count

The message length

true

Command transmission succeeded

false

Command transmission failed

R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_MasterSend
Details » Sends the commands in broadcast communications

« If “Notify the transmission completion of all data or an error detection by function call” is
selected as the master reception method in GUI, this function returns immediately and the
notification function having the specified name will be called when the transmission is
completed or another event occurs.

Create the notification function as follows:

void <name of the notification function> (void)
For the notification function, note the contents of this chapter end, Notes on Naotification
Functions.

« If “Wait at the transmission function until all data has been transmitted or an error has
been detected” is selected as the master transmission method in GUI, this function waits
until the transmission is completed or another event occurs.

* Use R_PG_IEB_GetReceiveStatus_C<channel nhumber> and
R_PG_IEB_GetTransmitStatus_C<channel number> to identify the detected event.

Example A case where the setting has been made in the GUI as follows.
« lebMasterTrFunc has been specified as the notification function name
/lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.h”
uint8_t cmd[10]=“ABCDEFGHIJ";
void func(void)
{
/[Master command transmission ( Broadcast )
R_PG_IEB_MasterSendCmdBroadcast_CO(
OxOfff, //Broadcast Communications
cmd,
10
)i
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5.24.8 R_PG_IEB_MasterSendDataBroadcast C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_IEB_MasterSendDataBroadcast_C<channel number>

(uint16_t slave_group, uint8_t *data, uint8_t count)

<channel number>: 0
Master data transmission ( Broadcast )

[Master and slave] was selected as the device attribute

uintlé t
slave_group

Slave address
(FFFh:General broadcast communications Other than FFFh:Group
broadcast communications)

uint8_t *data

The start address of the data to be sent

uint8_t count

The message length

true

Data transmission succeeded

false

Data transmission failed

R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_MasterSend
Details » Sends the data in broadcast communications

« If “Notify the transmission completion of all data or an error detection by function call” is
selected as the master reception method in GUI, this function returns immediately and the
notification function having the specified name will be called when the transmission is
completed or another event occurs.

Create the notification function as follows:

void <name of the notification function> (void)
For the notification function, note the contents of this chapter end, Notes on Natification
Functions.

« If “Wait at the transmission function until all data has been transmitted or an error has
been detected” is selected as the master transmission method in GUI, this function waits
until the transmission is completed or another event occurs.

* Use R_PG_IEB_GetReceiveStatus_C<channel humber> and
R_PG_IEB_GetTransmitStatus_C<channel number> to identify the detected event.

Example A case where the setting has been made in the GUI as follows.
« lebMasterTrFunc has been specified as the notification function name
/lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.h”
uint8_t tr_data[10]=“"ABCDEFGHIJ";
void func(void)
{
/[Master data transmission ( Broadcast )
R_PG_IEB_MasterSendDataBroadcast_CO(
OxOfff, //Broadcast Communications
tr_data,
10
)i
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5.24.9 R_PG_IEB_SlaveMonitor_C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_IEB_SlaveMonitor_C<channel number>

(uint8_t *data, uint8_t *count)
<channel number> : 0
Slave bus monitor

[Slave] or [Master and slave] was selected as the device attribute

uint8_t *data

The address of storage area for the received data

uint8_t *count

The address of storage area for the received message length

true Bus monitoring succeeded

false Bus monitoring failed

R_PG_IEB_C<channel number>.c <channel number>:0

R_IEB_SlaveMonitor

» Monitors the bus

If “Notify the transmission completion of all data or an error detection by function call” is
selected as the master reception method in GUI, this function returns immediately and the
notification function having the specified name will be called when the transmission is
completed or another event occurs.
Create the notification function as follows:

void <name of the natification function> (void)
For the notification function, note the contents of this chapter end, Notes on Notification
Functions.
If “Wait at the transmission function until all data has been transmitted or an error has
been detected” is selected as the master transmission method in GUI, this function waits

until the transmission is completed or another event occurs.

* Use R_PG_IEB_GetReceiveStatus_C<channel number> and
R_PG_IEB_GetTransmitStatus_C<channel number> to identify the detected event.

A case where the setting has been made in the GUI as follows.

» lebMasterReFunc has been specified as the notification function name

#include “R_PG_default.h”

uint8_tre_data[32];
uint8_tre_count;

void func(void)

{
//Slave bus monitor
R_PG_IEB_SlaveMonitor_CO(
re_data,
&re_count
)i
}

/lnclude “R_PG_<project name>.h" to use this function.
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5.24.10 R_PG_IEB_SlaveWrite_C<channel number>

Definition

Description

Conditions for

output
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_IEB_SlaveWrite_C<channel number>

(uint8_t *data, uint8_t count)
<channel number> : 0

Set the slave transmit data

[Slave] or [Master and slave] was selected as the device attribute

uint8_t *data The address of storage area for the data to be transmitted
uint8_t count The message length

true Data transmission succeeded

false Data transmission failed

R_PG_IEB_C<channel number>.c <channel number>:0

R_IEB_SlaveWrite

» Writes the slave transmit data to the transmit data buffer registers.

A case where the setting has been made in the GUI as follows.

» lebMasterReFunc has been specified as the notification function name

#include “R_PG_default.h”

uint8_t tr_data[10]="ABCDEFGHIJ";
uint8_t re_data[32];
uint8 tre count;

void func(void)
{
//Set the slave transmit data
R_PG_IEB_SlaveWrite_CO(
tr_data,
10

);

/ISlave bus monitor
R_PG_IEB_SlaveMonitor_CO(
re_data,
&re_count

/lInclude “R_PG_<project name>.h” to use this function.
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5.24.11 R_PG_IEB_GetReceivedMasterAddress C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_IEB_GetReceivedMasterAddress_C<channel number>
(uint16_t *addr)
<channel number>: 0

Get the master address

[Slave] or [Master and slave] was selected as the device attribute

uintl6_t *addr The address of storage area for the received master address
true Acquisition of the master address succeeded
false Acquisition of the master address failed

R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_GetStatus
Details Gets the master unit address
Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
uintl6_t addr;
void func(void)
{
//Get the master address
R_PG_IEB_GetReceivedMasterAddress_CO(
&addr
)i
}
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5.24.12R_PG_IEB_GetReceivedCmd_C<channel number>

Definition bool R_PG_IEB_GetReceivedCmd_C<channel number>(uint8_t *cmd)
<channel number>: 0

Description Get the receive command

Conditions for [Slave] or [Master and slave] was selected as the device attribute

output

Parameter uint8_t *cmd The address of storage area for the received command

Return value true Acquisition of the receive command succeeded
false Acquisition of the receive command failed

File for output R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_GetStatus

Details » Gets the received commands

Example

/lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”

uint8_t cmd,;

void func(void)

{
/IGet the receive command
R_PG_IEB_GetReceivedCmd_CO0(
&cmd
);
}
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5.24.13 R_PG_IEB_GetReceivedDataCount_C<channel number>

Definition

Description
Parameter

Return value

File for output

bool R_PG_IEB_GetReceivedDataCount_C<channel number>
(uint8_t *count)
<channel number>: 0

Get the message length of receive data

uint8_t *count The address of storage area for the received message length
true Acquisition of the count of received data succeeded
false Acquisition of the count of received data failed

R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_GetStatus
Details Gets the message length of receive data
Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
uint8_t count;
void func(void)
{
//Get the message length of receive data
R_PG_IEB_GetReceivedDataCount_CO(
&count
)i
}
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5.24.14 R_PG_IEB_GetLockMasterAddress C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_IEB_GetLockMasterAddress_C<channel number>
(uint16_t *addr)
<channel number>: 0

Get the lock address

[Slave] or [Master and slave] was selected as the device attribute

uintl6_t *addr The pointer to the storage area for the address of the master unit that
has issued a lock request

true Acquisition of the master address succeeded

false Acquisition of the master address failed

R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_GetStatus
Details Gets the address of the master unit that has issued a lock request
Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
uintl6_t addr;
void func(void)
//Get the lock address
R_PG_IEB_GetLockMasterAddress_CO(
&addr
)i
}
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5.24.15R_PG_IEB_GetGeneralFlag_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_IEB_GetGeneralFlag_C<channel number>

(bool *cmd_exe, bool *master_comm, bool *slave_comm_trans, bool *slave_comm_recv,
bool *lock, bool *comm_type, bool *broadcast)

<channel number>: 0
Get the general flags

bool *cmd_exe The address of storage area for the command execution status flag

bool The address of storage area for the master communications request
*master_comm flag
bool The address of storage area for the slave transmission request flag

*slave_comm_trans

bool The address of storage area for the slave receive status flag
*slave_comm_recv

bool *lock The address of storage area for the lock status indication flag

bool *comm_type The address of storage area for the receive broadcast flag

bool *broadcast The address of storage area for the general broadcast reception

acknowledgement flag

true Acquisition of the flags succeeded

false Acquisition of the flags failed

R_PG_IEB_C<channel number>.c <channel number>:0
R_IEB_GetStatus

Gets the flags in IEBus general flag register

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

bool cmd_exe, master_comm, slave_comm_trans, slave_comm_recv, lock, comm_type,
broadcast;

void func(void)

//Get the general flag
R_PG_IEB_GetGeneralFlag_CO(
&cmd_exe,
&master_comm,
&slave_comm_trans,
&slave_comm_recv,
&lock,
&comm_type,
&broadcast
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5.24.16 R_PG_IEB_GetTransmitStatus_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_IEB_GetTransmitStatus_C<channel number>

(bool *send, bool *complete, bool *arbitration, bool *timing, bool *overflow, bool *nack)

<channel number> : 0

Get the transmit status

bool *send

The address of storage area for the transmit start flag

bool *complete

The address of storage area for the transmit normal completion flag

bool *arbitration

The address of storage area for the arbitration loss flag

bool *timing

The address of storage area for the transmit timing error flag

bool *overflow

The address of storage area for the transmit-frame maximum transfer

byte overflow flag

bool *nack The address of storage area for the acknowledge flag
true Acquisition of the flags succeeded
false Acquisition of the flags failed

R_PG_IEB_C<channel number>.c <channel number>:0
R_IEB_GetStatus

Gets the flags in IEBus transmit status register

/lInclude “R_PG_<project name>.h” to use this function.

#include “R_PG_default.h”

bool send, complete, arbitration, timing, overflow, nack;

void func(void)

{

/IGet the transmit status
R_PG_IEB_GetTransmitStatus_CO(

&send,
&complete,

&arbitration,

&timing,
&overflow,

&nack
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5.24.17 R_PG_IEB_GetReceiveStatus C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_IEB_GetReceiveStatus_C<channel number>

(bool *busy, bool *reception, bool *complete, bool *broadcast, bool *overrun, bool

*timing, bool *overflow, bool *parity)

<channel number>

Get the receive status

:0

bool *busy

The address of storage area for the receive busy flag

bool *reception

The address of storage area for the receive start flag

bool *complete

The address of storage area for the receive normal completion flag

bool *broadcast

The address of storage area for the broadcast receive error flag

bool *overrun

The address of storage area for the receive overrun flag

bool *timing

The address of storage area for the receive timing error flag

bool *overflow

The address of storage area for the receive-frame maximum transfer
byte overflow flag

bool *parity The address of storage area for the parity error flag
true Acquisition of the flags succeeded
false Acquisition of the flags failed

R_PG_IEB_C<channel number>.c <channel number>:0

R_IEB_GetStatus

Gets the flags in IEBus receive status register

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

bool busy, reception,

void func(void)

complete, broadcast, overrun, timing, overflow, parity;

/IGet the receive status
R_PG_IEB_GetReceiveStatus_CO(

&busy,

&reception,

&complete,

&broadcast,

&overrun,
&timing,
&overflow,
&parity
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5.24.18 R_PG_IEB_Reset_C<channel humber>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_IEB_Reset_C<channel number>(bool reset)

<channel number>: 0

Reset the bus

bool reset Software reset

(1:Software reset is asserted  0:Software reset is negated)
true Resetting was made correctly
false Resetting failed

R_PG_IEB_C<channel number>.c <channel number>:0

R_IEB_Control

Asserts or negates a software reset

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

void func(void)

{

/[Assert a software reset
R_PG_IEB_Reset CO(1);
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5.24.19 R_PG_IEB_SetSlaveStatus_C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_IEB_SetSlaveStatus_C<channel number>(bool enable)
<channel number>: 0

Set the slave transmission status

[Slave] or [Master and slave] was selected as the device attribute

bool enable Slave transmission setting

(1:slave transmission enabled state  0:slave transmission stop state)
true Transmission setting was made correctly
false Transmission setting failed

R_PG_IEB_C<channel number>.c <channel number>:0

R_IEB_Control

Sets the slave transmission status

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

void func(void)

{

//Set the slave transmission status
R_PG_IEB_SetSlaveStatus_CO( 1 ); //transmission enabled

R20UT2186EJ0102 Rev.1.02

May 16, 2014

RENESAS Page 402 of 434




RX63N/RX631 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.24.20 R_PG_IEB_CancelLock_C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_IEB_CancelLock _C<channel number>(void)
<channel number>: 0

Cancel the slave lock status

[Slave] or [Master and slave] was selected as the device attribute

None
true Setting was made correctly
false Setting failed

R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_Control
Details Cancels the slave lock status
Example /lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”
void func(void)
{
/[Cancel the lock.
R_PG_IEB_CancelLock_CO0();
}
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5.24.21 R_PG_IEB_StopCommunication_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_IEB_StopCommunication_C<channel number>(void)

<channel number>: 0

Stop the communication

None
true Setting was made correctly
false Setting failed

R_PG_IEB_C<channel number>.c <channel number>:0

R_IEB_Control

Stops the communication

/lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”

void func(void)

//Stop the communication.
R_PG_IEB_StopCommunication_C0();
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5.24.22 R_PG_IEB_StopModule_C<channel number>

Definition

Description
Parameter

Return value

File for output

bool R_PG_IEB_StopModule_C<channel number>(void)
<channel number>: 0

Shut down the IEBus interface channel

None
true Stopping succeeded
false Stopping failed

R_PG_IEB_C<channel number>.c <channel number>:0

RPDL function R_IEB_Destroy
Details Stops IEBus controller and places it in the module-stop state.
Example /lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”
void func(void)
//Shut down the IEBus interface channel.
R_PG_IEB_StopModule_CO0();
}
R20UT2186EJ0102 Rev.1.02 RENESAS Page 405 of 434

May 16, 2014




RX63N/RX631 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.25 CRC Calculator (CRC)

5.25.1 R_PG_CRC_Set

Definition bool R_PG_CRC_Set(void)

Description Set up CRC calculator

Parameter None

Return value true Setting was made correctly.

false Setting failed.

File for output R_PG_CRC.c

RPDL function R_CRC_Create

Details * Releases the CRC calculator from the module-stop state, makes initial settings.
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5.25.2 R_PG_CRC_InputData

Definition bool R_PG_CRC_InputData (uint8_t data)
Description Input a data to CRC calculator
Parameter uint8_t data ‘ The data to be used for the calculation
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG _CRC.c
RPDL function R_CRC_Write
Details e This function writes the data into the CRC calculation register
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5.25.3 R_PG_CRC_GetResult

Definition bool R_PG_CRC_GetResult (uint16_t * data)
Description Get the the result of calculation
Parameter uint16_t * data ‘ The address of the location where the result shall be stored.
Return value true Acquisition succeeded
false Acquisition failed
File for output R_PG _CRC.c
RPDL function R_CRC_Read
Details «  This function acquires the the result of calculation
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5.25.4 R_PG_CRC_StopModule

Definition bool R_CRC_Destroy (uintl6_t * data)
Description Shut down CRC calculator
Parameter None
Return value true Acquisition succeeded
false Acquisition failed
File for output R_PG _CRC.c
RPDL function R_CRC_Destroy
Details » Stops the CRC calculator and places it in the module-stop state.
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5.26 12-Bit A/D Converter (S12ADa)

5.26.1 R_PG_ADC_12_Set S12ADO

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ADC_12_Set S12ADO (void)
Sets up the 12-bit A/D converter

None
true Setting was made correctly.
false Setting failed.

R_PG_ADC_12_S12ADO0.c
R_ADC_12 Create

Releases the 12-bit A/D converter from the module-stop state, makes initial settings, and
places the converter 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_12_StartConversionSW_S12ADO0.
Before calling this function, call R_PG_Clock_Set to set the clock.
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, the function having the specified
name will be called when an interrupt request is conveyed to the CPU. Create the
interrupt notification function as follows:

void <name of the interrupt notification function> (void)
For notes on interrupt notification functions, refer to “Notes on Notification Functions”
provided at the end of this section.

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

void func(void)

{

R_PG_Clock_Set(); /I The clock-generation circuit has to be set first.
R_PG_ADC 12 Set S12ADO0(); /I Set up the 12-bit A/D converter (S12AD0).
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5.26.2 R_PG_ADC 12 StartConversionSW_S12AD0

Definition bool R_PG_ADC 12_StartConversionSW_S12AD0(void)
Description Starts A/D conversion (by a software trigger)
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_ADC 12 S12ADO0.c
RPDL function R_ADC_12_ Control
Details ~  Starts A/D conversion by an A/D converter for which the software trigger has been

selected as the activation source.
Example The following setting has been made through the GUI.
Select the software trigger as the activation source.

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

void func(void)

{
R_PG_Clock_Set(); /I The clock-generation circuit has to be set first.
R_PG_ADC 12 Set S12ADO0(); /I Set up the 12-bit A/D converter (S12AD0).

/I A software trigger starts A/D conversion.
R_PG_ADC_12_StartConversionSW_S12ADO0();
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5.26.3 R_PG_ADC_12 StopConversion_S12ADO0

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ADC 12 StopConversion_S12ADO0(void)
Stops A/D conversion

None
true Stopping conversion succeeded.
false Stopping conversion failed.

R_PG_ADC_12_S12ADO0.c

R_ADC_12_ Control
Stops A/D conversion in the continuous scan mode. In other modes, 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_12_StopModule_S12ADO0.

The following setting has been made through the GUI.
Select the continuous scan mode as the operating mode.

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

void funcl(void)

{

_PG_Clock_Set(); /I The clock-generation circuit has to be set first.
_PG_ADC _12_Set S12ADO0();  // Set up the 12-bit A/D converter (S12ADO0).

X

}

void func2(void)

{

/l Stop continuous scanning.
R_PG_ADC_12_StopConversion_S12ADO0();

}
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5.26.4 R_PG_ADC_12 GetResult S12ADO

Definition bool R_PG_ADC 12 GetResult_ S12ADO0(uint16_t * result)
Description Gets the result of A/D conversion of an analog input, output from the temperature sensor, or

internal reference voltage

Parameter uint16_t * result 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 12 S12ADO0.c
RPDL function R_ADC 12 Read
Details « At least two 21-byte spaces are needed for storage of the acquired result of A/D

conversion of an analog input.
When A/D conversion is in progress at the time of calling this function and a name for
the interrupt notification function has not been specified through the GUI, the function
waits until the end of A/D conversion before reading the result.

Example The following settings have been made through the GUI.
Analog input channel was selected as conversion target in the GUI.
S12adOIntFunc was specified as A/D conversion end interrupt notification function name
in the GUI.

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

void func(void)

{
R_PG_Clock_Set(); /I The clock-generation circuit has to be set first.
R_PG_ADC_12_Set S12ADO0();  // Set up the 12-bit A/D converter (S12ADO0).

}

/I A/ID-conversion end interrupt notification function

void S12adOIntFunc(void)

{

uintl6_tresult[21];  // Destination for storing the result of A/D conversion.

/I Acquire the results of A/D conversion.
R_PG_ADC 12 GetResult S12ADO0( result);

}
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5.26.5 R_PG_ADC_12 StopModule S12ADO

Definition bool R_PG_ADC 12 StopModule_S12ADO0(void)
Description Shuts down the 12-bit A/D converter
Parameter None
Return value true Shutting down succeeded.
false Shutting down failed.
File for output R_PG_ADC 12 S12ADO0.c
RPDL function R_ADC_12 Destraoy
Details = Stops the 12-bit A/D converter and places it in the module-stop state.
Example // Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uintl6_t result[21]; // Destination for storage of the result of A/D conversion
void funcl(void)
{
R_PG_Clock_Set(); /I The clock-generation circuit has to be set first.
R_PG_ADC_12 Set S12ADO0();  // Set up the 12-bit A/D converter (S12ADO0).
}
void func2(void)
{
/I Stop continuous scanning.
R_PG_ADC_12_StopConversion_S12ADO0();
/I Acquire the result of A/D conversion.
R_PG_ADC_12 GetResult_S12ADO0( result );
/I Stop the 12-bit A/D converter (S12ADO0).
R_PG_ADC_12_StopModule_S12AD0();
}
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5.27 10-Bit A/D Converter (ADb)

5.27.1 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>: 0
Set up the 10-Bit A/D Converter (ADA)

None

true Setting was made correctly

false Setting failed

R_PG_ADC_10_AD<unit number>.c <unit number>: 0

RPDL function R_ADC_10 Setand R_ADC 10 Create
Details Releases an A/D converter from the module-stop state, makes initial settings, and places it
in the conversion-start trigger-input wait state.
Function R_PG_Clock_Set must be called before calling this function.
The input direction is set for pins used as analog inputs and the input buffers for the pins
are disabled.
Call R_PG_ADC_10_StartConversionSW_AD<unit number> to start the
AJ/D-conversion by the software trigger.
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 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 this chapter end, Notes on
Notification Functions.
Example The hardware trigger has been specified in the GUI.
AdOIntFunc has been specified as the name of the A/D-conversion end interrupt notification
function in the GUI.
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
uintl6_t data; //Destination for storage of the result of A/D conversion
void func(void)
{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_ADC_10_Set ADO(); //Set up ADA.
}
/IAD-conversion end interrupt notification function
void AdOIntFunc(void)
¢ R_PG_ADC_10_GetResult_ ADO(&data) /[Acquire the result of A/D conversion.
}
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5.27.2 R_PG_ADC_10_SetSelfDiag_VREF_<voltage> AD<unit number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ADC 10 SetSelfDiag_VREF_<voltage>_AD<unit number> (void)
<voltage>: 0,0 5,1 ( 0:Vref*0, 0_5:Vref/2, 1:Vref )  <unit number>: 0
Set up the A/D self-diagnostic function

The self-diagnostic function is enabled

None
true Setting was made correctly
false Setting failed

R_PG_ADC_10_AD<unit number>.c

RA

DC_10_Create

Setsup the A/D self-diagnostic function.
In this function, the A/D conversion mode is set to the single channel mode and the
conversion start trigger is set to the software trigger.
To re-set the A/D converter, call R_PG_ADC_10_Set AD<unit number>.

To start the self-diagnostic, call R_PG_ADC _10_StartSelfDiag_AD<unit number> and
to get the result of self-diagnostic, call R_PG_ADC_10_GetResult_ AD<unit number>.

<unit number>: 0

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

#include "R_PG_default.h"
uint16_t SelfDiagnostic_0()

{

}

uint16_t result;
R_PG_ADC_10_SetSelfDiag_VREF_0_ADO();
R_PG_ADC_10_StartSelfDiag_ADO();
R_PG_ADC_10_GetResult_ADO (&result);
return result;

uintl6_t SelfDiagnostic_0_5()

{

}

uintl6_t result;
R_PG_ADC_10_SetSelfDiag_VREF_0_5_ADO();
R_PG_ADC_10_StartSelfDiag_ADO();
R_PG_ADC_10_ GetResult ADO (&result);

return result;

uintl6_t SelfDiagnostic_1()

{

uintl6_t result;
R_PG_ADC_10_SetSelfDiag_VREF_1_ADO();
R_PG_ADC_10_StartSelfDiag_ADO0();
R_PG_ADC_10_GetResult_ADO (&result);
return result;
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5.27.3 R_PG_ADC 10 StartConversionSW_AD<unit number>

Definition bool R_PG_ADC_10_StartConversionSW_AD<unit number> (void)
<unit number>: 0
Description Start the A/D conversion (Software trigger)
Conditions for Software trigger is selected as conversion start trigger
output
Parameter None
Return value true Triggering the conversion succeeded.
false Triggering the conversion failed.
File for output R_PG_ADC_10_AD<unit number>.c
<unit number>: 0
RPDL function R_ADC_10 Control
Details » Call this function when you use the software trigger.
Example The software trigger has been specified in the GUI.
/Nnclude "R_PG_<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 ADO(); //Set up ADO.
/[Start A/D conversion by the software trigger
R_PG_ADC_10_StartConversionSW_ADO();
}
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5.27.4 R_PG_ADC_10_StartSelfDiag_AD<unit number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

bool R_PG_ADC_10_StartSelfDiag_AD<unit number> (void)
<unit number>: 0
Start the A/D conversion (Self-diagnostic function)

The self-diagnostic function is enabled

None
true Triggering the conversion succeeded.
false Triggering the conversion failed.

R_PG_ADC_10_AD<unit number>.c
<unit number>: 0

RPDL function R_ADC_10 Control
Details » Start the A/D conversion (Self-diagnostic function).
Example Refer to the example of R_PG_ADC_10_SetSelfDiag_VREF_<voltage>_AD<unit
number>.
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5.27.5 R_PG_ADC_10_StopConversion_AD<unit number>

Definition bool R_PG_ADC_10_StopConversion_AD<unit number> (void)
<unit number>: 0

Description Stop the A/D conversion
Parameter None
Return value true Stopping the conversion succeeded.

false Stopping the conversion failed.
File for output R_PG_ADC_10_AD<unit number>.c

<unit number>: 0

RPDL function R_ADC_10_Control
Details » AJD conversion can be stopped in the continuous scan mode. In the single channel mode

and single 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 continuous scan mode has been specified in the GUI.

/lInclude "R_PG_<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 ADO(); //Set up ADO.

}

void func2(void)

{

//Stop continuous scanning.
R_PG_ADC _10_StopConversion_ADO();

/[Acquire the result of A/D conversion.
R_PG_ADC_10_GetResult_ADO(&data);

//Stop the A/D converter.
R_PG_ADC_10_StopModule_ADO();
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5.27.6 R_PG_ADC 10 GetResult AD<unit number>

Definition bool R_PG_ADC _10_GetResult_ AD<unit number> (uint16_t * result)
<unit number>: 0

Description Get the result of A/D conversion
Parameter uint16_t * result 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>: 0
RPDL function R_ADC 10 Read
Details » The amount of data to 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 A/D conversion is in progress at the time of calling this function and a name for the

interrupt notification function has not been specified through the GUI, the function waits

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

Example Four channels (ANO to AN3) are in use.

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

function in the GUI.

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

void func(void)

{

R_PG_ADC _10_Set ADO(); //Set up ADO.
}

/IAD-conversion end interrupt notification function
void AdOIntFunc(void)

{

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

uintl6_t data[4]; //Result of A/D conversion on all channels
uintl6_tdata an0; //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

R_PG_ADC 10 GetResult ADO(data);  //Acquire the results of A/D conversion.

R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
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5.27.7 R_PG_ADC_10_StopModule_AD<unit number>

Definition bool R_PG_ADC_10_StopModule_AD<unit number> (void)
<unit number>: 0

Description Shut down the 10-Bit A/D Converter (ADA)
Parameter None
Return value true Shutting down succeeded

false Shutting down failed
File for output R_PG_ADC_10_AD<unit number>.c

<unit number>: 0

RPDL function R_ADC_10_Destroy
Details » Stops an A/D converter and places it in the module-stop state. (Power consumption

decrease functoin)

Example Refer to the example of R_PG_ADC_10_StopConversion_AD<unit number>
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5.28 DI/A Converter (DAa)

5.28.1 R_PG_DAC_Set_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DAC_Set_C<channel number> (void) <channel number>: 0 or 1
Set up a D/A converter channel

None

true Setting was made correctly.

false Setting failed.

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

R_DAC_10 Create
Sets up a D/A converter channel.
Releases the D/A converter from the module-stop state.
The conversion result of data register’s initial value (=0) after the module-stop state is
released is output from the analog output pin.
If the output begins after specifying an initial value, use
R_DAC_SetWithinitialValue_C<channel humber>.
If [D/A converter operation synchronizes with 10-bit A/D converter operation] is selected
in GUI, do not call this function when a 10-bit A/D conversion is in progress.

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

void funcl(void)

{
//Set up DAQ pin.

R_PG_DAC_Set_C0();
}

void func2( uint16_t output_val )

{
/IChange D/A conversion value
R_PG_DAC_ControlOutput_CO( output_val );
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5.28.2 R_PG_DAC_SetWithinitialValue_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DAC_SetWithlInitialValue_C<channel number> (uint16_t data)
<channel number>: 0 or 1
An initial value of the data register is specified, and D/A converter channel is set.

uintlé_t data An initial value of the data register

true Setting was made correctly.

false Setting failed.

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

R_DAC_10_Create
The D/A converter channel is set specifying an initial value of the data register, and the
output begins.
Releases the D/A converter from the module-stop state.
If [D/A converter operation synchronizes with 10-bit A/D converter operation] is selected
in GUI, do not call this function when a 10-bit A/D conversion is in progress.

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

void funcl(uintl6_t initial_val)

{
//Setting up DAO pin, and output begins.

R_PG_DAC_SetWithinitialvValue_CO( initial_val );
}

void func2( uint16_t output_val )
{

/IChange D/A conversion value
R_PG_DAC_ControlOutput_CO( output_val );
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5.28.3 R_PG_DAC_ControlOutput_C<channel number>

Definition bool R_PG_DAC_ControlOutput_C<channel number> (uint16_t data)
<channel number>: 0 or 1
Description Setting the data register
Parameter uint16_t data The value to be written to the data register
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_DAC_C<channel number>.c <channel number>: 0 or 1
RPDL function R_DAC_10_ Write
Details » Writes the D/A conversion value to the data register.
Example Refer to the example of R_PG_DAC_Set_C<channel number>
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5.28.4 R_PG_DAC_StopOutput_C<channel number>

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DAC_StopOutput_C<channel number> (void)
<channel number>: 0 or 1
Stop the analog signal output.

None

true Stopping succeeded.

false Stopping failed.

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

R_DAC_10_Destroy
Disables D/A converter channel.

Once both channels are disabled, the module is put into the power-down state.

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

void funcl(uintl6_t initial_val)

{
/[Setting up DAO pin, and output begins.

R_PG_DAC_SetWithinitialvValue_CO( initial_val );
}

void func2(void)

{
//Stop the analog signal output.
R_PG_DAC_StopOutput_CO0();
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5.29 Temperature Sensor (TS)

5.29.1 R_PG_TS Set

Definition bool R_PG_TS_Set(void)
Description Set up the temperature sensor
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_TS.c
RPDL function R_TS_ Create
Details » Releases the temperature sensor from the module-stop state, makes initial settings.
Example

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

void funcl(void)

{
//Set the clock-generation circuit.
R_PG_Clock_Set();
//Sets up the 12-bit A/D converter
R_PG_ADC_12_Set_S12ADO0();
//Set up the temperature sensor
R_PG_TS_Set();
/[Enable the temperature sensor output
R_PG_TS_EnableOutput();

}

void func2(void)

{
/IDisable the temperature sensor output
R_PG_TS_DisableOutput();

}

void func3(void)

{
/IShut down the temperature sensor
R_PG_TS_StopModule();

}
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5.29.2 R_PG_TS_EnableOutput

Definition bool R_PG_TS_EnableOutput(void)
Description Enable the temperature sensor output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG TS.c
RPDL function R_TS_Control
Details » Enables output from the temperature sensor to the 12-bit A/D converter.
Example Refer to the example of R_PG_TS_Set.
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5.29.3 R_PG_TS DisableOutput

Definition bool R_PG_TS_DisableOutput(void)
Description Disable the temperature sensor output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG TS.c
RPDL function R_TS_Control
Details » Disables output from the temperature sensor to the 12-bit A/D converter.
Example Refer to the example of R_PG_TS_Set.
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5.29.4 R _PG_TS_StopModule

Definition bool R_PG_TS_StopModule(void)
Description Shut down the temperature sensor
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG TS.c
RPDL function R_TS_Destroy
Details » Disables output from the temperature sensor to the 12-bit A/D converter.

- Stops the temperature sensor and places it in the module-stop state.

Example Refer to the example of R_PG_TS_Set.
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5.30 Notes on Notification Functions

5.30.1 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 handlers in 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 RTFI and RTE instructions.
These instructions are issued by the API interrupt handlers, so there should be no need for the
user’s code to use these instructions.

2. Use the wait() intrinsic function with caution.
This instruction 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.

5.30.2 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 handlers in RPDL.
If DSP instructions are being utilised in the users’ code, notification functions which are called by the interrupt
handlers in RPDL should either

1. Avoid using instructions which modify the ACC register.

2. Take a copy of the ACC register and restore it before exiting the callback function.
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6.

Registering Files with the IDE and Building Them

Note the following points when registering the files generated by the Peripheral Driver Generator with the

IDE(High-performance Embedded Workshop, CubeSuite+ or e2 studio) and building them.

@)

)

®)

(4)

®)

(6)

Source files generated by the Peripheral Driver Generator do not include a startup program. For this reason,
you need to create a startup program by specifying [Application] as the project type during the process of
creating a IDE project.

Source files registered by the Peripheral Driver Generator with the IDE include an interrupt handler and
vector table. Since the interrupt handler and vector table must not overlap with those included in the
startup program created by using the IDE, intprg.c and vecttbl.c are excluded from the set of files that are
included in the build. Interrupt_handler.c and vector_table.c are made the target in case of e2studio.

Source files Interrupt_xxx.c, which includes the interrupt handler that the Peripheral Driver Generator
registers with the IDE, is overwritten when the Peripheral Driver Generator generates source files.

The Renesas Peripheral Driver Library is produced using the default compiler options (except that [Double
precision] is selected for [Precision of double]). If you specify the compiler options other than the defaults
in your project, you have to utilize Renesas Peripheral Driver Library source under your responsibility.

The Renesas Peripheral Driver Library has been built specifying double-precision floating point. Therefore,
to build the user program with Peripheral Driver Generator-generated files, specify double-precision
floating point option in builder settings of IDE as follows. It’s unnecessary at the time of e2 studio use.

CubeSuite+
1. Open the [CC-RX Property] by double-clicking [CC-RX(Build Tool)] in project tree.
2. In the [CPU] category, select [Handles in double precision] for [Precision of the double type and
long double type].

High-performance Embedded Workshop
1. Select [Build]->[RX Standard Toolchain] from main menu to open the [RX Standard Toolchain]
dialog box.
2. Select the [CPU] tab.
3. Click the [Details] button to open the [CPU details] dialog box.
4. Select [Double precision] for [Precision of double].

The Renesas Peripheral Driver Library use FIXEDVECT section that address is OXFFFFFFDO. Therefore,
to build the user program with Peripheral Driver Generator-generated files, specify the linker option in
builder setting of IDE as follows. It’s necessary at the time of e2 studio use.

Select the project on Project Explorer.

Select [File]->[Properties] from main menu to open the [Properties] window.
Select [C/C++ build] ->[Settings]

Select [All configurations] for [Configuration]

Select [Linker] -> [Section] to show [Section viewer]

Set the address of the FIXEDVECT section as OXFFFFFFDO.

S e o
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