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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)




RX210 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 RX210. For the basic information about the Peripheral Driver Generator, refer to the Peripheral Driver
Generator user’s manual.
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11

Overview

Supported peripheral modules

The Peripheral Driver Generator supports the following products of RX210 group, peripheral modules and

endian.

(1) Products

Part No. Package Part No. Package
R5F52108 AXFP PLQP0100KB R5F52106BxFM PLQP0064KB
R5F52108AXFN PLQP0080OKB R5F52106BxFL PLQP0048KB
R5F52108AXFF PLQPO080JA R5F52106BxLJ PTLGO0100JA
R5F52108AXFM PLQP0064KB R5F52106BxLA PTLGO100KA
R5F52108AXFK PLQPO064GA R5F52106BxFF PLQPO080JA
R5F52108AXxLJ PTLGO0100JA R5F52106BxFK PLQPO0064GA
R5F52107AxFP PLQP0100KB R5F52106BxLH PTLGO0064JA
R5F52107AxFN PLQP0O080KB R5F52106BxBM SWBGO0069LA
R5F52107AxFF PLQPO080JA R5F52105BxFB PLQPO0144KA
R5F52107AXFM PLQP0064KB R5F52105BxLK PTLGO145KA
R5F52107AXFK PLQPO064GA R5F52105BxFP PLQP0100KB
R5F52107AxLJ PTLGO0100JA R5F52105BxFN PLQPO080KB
R5F52106 AXFP PLQP0100KB R5F52105BxFM PLQP0064KB
R5F52106AXFN PLQP0O080KB R5F52105BxFL PLQP0048KB
R5F52106 AXFF PLQPO080JA R5F52105BxLJ PTLGO0100JA
R5F52106AXFM PLQP0064KB R5F52105BxLA PTLGO100KA
R5F52106 AXFK PLQPO064GA R5F52105BxFF PLQPO080JA
R5F52106AXLJ PTLGO0100JA R5F52105BXxFK PLQPO0064GA
R5F52105AXFP PLQP0100KB R5F52105BxLH PTLGO0064JA
R5F52105AXFN PLQP0O080OKB R5F52105BxBM SWBGO0069LA
R5F52105AXFF PLQPO080JA R5F52104BxFM PLQP0064KB
R5F52105AXFM PLQP0064KB R5F52104BxFL PLQP0048KB
R5F52105AXFK PLQPO064GA R5F52104BxFF PLQPO080JA
R5F52105AXLJ PTLGO0100JA R5F52104BxLH PTLGO064JA
R5F5210BBxFB PLQPO144KA R5F52103BxFM PLQP0064KB
R5F5210BBXLK PTLGO0145KA R5F52103BxFL PLQP0048KB
R5F5210BBxFP PLQP0100KB R5F52103BxFF PLQPO080JA
R5F5210BBxLJ PTLGO0100JA R5F52103BxLH PTLGO0064JA
R5F5210ABxFB PLQPO0144KA R5F52108CxFP PLQP0100KB
R5F5210ABxLK PTLGO0145KA R5F52108CxFN PLQPO0080KB
R5F5210ABxFP PLQP0100KB R5F52108CxFM PLQP0064KB
R5F5210ABXxLJ PTLGO0100JA R5F52108CxLJ PTLGO100JA
R5F52108BxFB PLQPO144KA R5F52108CxFF PLQPO080JA
R5F52108BxLK PTLGO145KA R5F52108CxFK PLQPO064GA
R5F52107BxFB PLQPO144KA R5F52107CxFP PLQP0100KB
R5F52107BxLK PTLGO145KA R5F52107CxFN PLQPO080KB
R5F52106BxFB PLQPO144KA R5F52107CxFM PLQP0064KB
R5F52106BxLK PTLGO0145KA R5F52107CxLJ PTLGO0100JA
R5F52106BxFP PLQP0100KB R5F52107CxFF PLQPO080JA
R5F52106BxFN PLQP0O080KB R5F52107CxFK PLQPO0064GA
R20UT1448EJ0104 Rev.1.04 RENESAS Page 12 of 389
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(2) Peripheral Modules

Voltage Detection Circuit (L\VVDAa) 8-Bit Timer (TMR)

Clock Generation Circuit Compare Match Timer (CMT)

Clock Frequency Accuracy Measurement Circuit (CAC) Realtime Clock (RTCh)

Low Power Consumption Watchdog Timer (WDTA)

Register Write Protection Function Independent Watchdog Timer (IWDTa)
Interrupt Controller (ICUb), Exceptions Serial Communications Interface (SClc,SCId)
Buses 12C Bus Interface (RIIC)

DMA Controller (DMACA) Serial Peripheral Interface (RSPI)

Data Transfer Controller (DTCa) CRC Calculator (CRC)

Event Link Controller (ELC) 12-Bit A/D Converter (S12ADb)

1/0 Ports D/A Converter (DA)

Multifunction Pin Controller (MPC) Comparator A (CMPA)

Multi-Function Timer Pulse Unit 2 (MTUZ2a) Comparator B (CMPB)

Port Output Enable 2 (POE2a) Data Operation Circuit (DOC)

16-Bit Timer Pulse Unit (TPUa)

(3) Endian

Little
Big

1.2 Tool requirements

The following tools are required for this version of RX210 group Peripheral Driver Generator.

- RX Family C/C++ Compiler Package V.1.02 Release 01

- RX210 Group Renesas Peripheral Driver Library V.2.10 (Bundled in Peripheral Driver Generator)

R20UT1448EJ0104 Rev.1.04 RENESAS Page 13 of 389
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Creating a new project

2.

Creating a new project

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

Project new

Froject name:

[l

|default

Directary:

|c:\lenesas\PDG2_ploi

Device zelaction

Browese...

Series:

Group: |R=210 =]
Part No.: |FEFE21I0884FF |
Package: |F'LE! PO100KE-&

FROM capacity:

RaM capacity:

B12K byte(s]
Bk bte(s)

o]

Cancel |

Fig 2.1 New project dialog box

For RX210 group, select [RX200] as a series and select [RX210] 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.

i PDG2 - [default.pd2]
ES File Miew Tool Help

Ll @% B 7

Lo e ]

= | & x

B Clock Generation Circuit

B Pin (Multifunction pin controller)
B Option setting

) Register Wiite Protection Function

Internal clock source:

Main clack oscillator settings
=

Main clock oscillation source:

Main clock [EXTAL input) frequency: MHz @

Dscillator drive capability:

r

Main clack oscillator j

|F\asnnam| j
1MHz to 8Hz

=l

Main clock oscillation stop detection: |D\sah\e

PLL circuit settings

——
—
—

_Mﬁjﬁj\cun Buses | DMacA] DTCa| ELG] 10| MTU2a | PoE2a | TWR| cuT [ RTCb | woTA | woTs [ sci] Ric| Repi] cRe| s124p0] DA cwpa] cuPa] poc |

*|

Ready

Fig 2.2 Error display of new project

Set the frequency of the clock to be used here.

R20UT1448EJ0104 Rev.1.04
May 16, 2014
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Setting Up the Peripheral Modules

3.

3.1

Main Window

Setting Up the Peripheral Modules

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

=@ System

B Clock Generation Circuit

B Pin (Multfunction pin controller)
B Option setting

) Register Write Protection Function

Intemal clock source:

Main clock oscillator settings

r

-
N

Resource pane >

Main clock oscillation source:

Main clock [EXTAL input) frequel
Qszcillator drive capability:
™ 1B-MHz to 20-MHz [Lead typ

Main clock oscillation stop detec

PLL circuit settings

=]

|Main clock oscillator

m

|Fiesonatm j

ncy. 200 MHz
16MHz to 20MHz

e ceramic resonator]

tiry |D|sab\e

——
—
——

" gysTEM [LvDAa cAG] LPC ] 1cuUn | Buses | DuAGA | DTCa

H - - SC1 % REPI | CRC | §12ADb EJ CMPA | CMPB | DOC
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
LVDAa Voltage monitoring 0 to 2 Voltage monitoring 0 to 2
CAC Clock frequency accuracy Clock Frequency Accuracy Measurement Circuit (CAC)
measurement circuit (CAC)
LPC Low Power Consumption Low Power Consumption
ICUb Interrupts Interrupt Control Unit (ICUb)
(Fastinterrupt, Software Interrupt, External Interrupt (NMI, IRQO to
IRQ7) )
Exceptions Exceptions
Buses CSOto CS3 CS area (CSO to CS3)
Common settings Bus Priority and Bus Error Monitoring
DMACA DMACAO to DMACA3 DMA Controller (DMACA) Channel 0 to 3
DTCa Data transfer controller (DTCa) Data Transfer Controller (DTCa)
ELC Event link settings Event Link Controller (ELC) event link settings
Port group and single port settings | Event Link Controller (ELC) port group and single port settings
I/0 Port 0 to Port J /O Port0toJ
MTU2a Unit0 (MTUO to MTUS) Multi-Function Timer Pulse Unit 2 (MTU2a) Channlel 0 to 5
POE2a POE2a Port Output Enable 2 (POE2a)

R20UT1448EJ0104 Rev.1.04
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Setting Up the Peripheral Modules

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 O and 1)
Unitl (CMT2 and CMT3) Compare Match Timer (CMT) Unit 1 (Channlel 2 and 3)
RTCb Realtime Clock (RTCb) Realtime Clock (RTCb)
WDTA Watchdog Timer (WDTA) Watchdog Timer (WDTA)
IWDTa Independent Watchdog Timer Independent Watchdog Timer (IWDTa)
(IWDTa)
SCI SCIo, 1,5,6,8,9,12 Serial Communications Interface SClc(SCI0,1,5,6,8,9), SCId(SCI12)
RIIC RIICO I°C Bus Interface (RIIC)
RSPI RSPIO Serial Peripheral Interface (RSPI)
CRC CRC Calculator (CRC) CRC Calculator (CRC)
S12ADb S12ADO0O 12-Bit A/D Converter (S12ADb)
DA DAO and DA1 D/A Converter Channel 0 and 1
CMPA Comparator A (CMPA) Comparator A (CMPA)
CMPB Comparator B (CMPB) Comparator B (CMPB)
DOC Data Operation Circuit (DOC) Data Operation Circuit (DOC)

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.

R20UT1448EJ0104 Rev.1.04
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3.2 Pin Functions (Multifunction Pin Controller)

The multifunction pin controller (MPC) in RX210-group MCU s 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.

=8 Sysem Pin No. | Pinname Selected function | Direction | Stale B
e 2 POG/DAD Mot assigned
) Register Wite Frotection Function 3 WREFL WREFL Input M
4 RJ3/MTIOCIC/CTSEH/RTSER/SSER Mot assigned
5 WCL WCL Input
3 PUIMTIOCH Mot assigned
7 MO FINED MD Irput
8 HOIN
9 RCOUT
10 RES# RES# Irput
1 KTALRIT ATAL Dutput
12 W55 V55 Input
13 EXTAL/P3E EXTAL Input
14 WCC WCC Irput
15 PEMM Mot sssigned il
" Pinfunction |Peripheral pin usage

—
svsem [§vora] cac] LPc]icub] Buses | omaca] pTca] ELC] vo ] MTu2a] POE2a ] THR ] oMT ] RTCo | woTA] wWoTa ] sci Ric] Rspi] cRc] s12400] paf cupa] cups [ poc]

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 Ma. Fin name Selected function Direction State -
(1 veern . AEH et .
2 PO3/DAD Mat assigned [
3 YREFL YREFL Input I
4 PJ3MTIOCIC/CTSER/RTSER/SSER Mot assigned
5 WL WL Input
E FJ1/MTIOC3S Mot azzigned
7 MOAFINED D Input
g HCIN
| HCOUT
10 RES# RESH Input
1 HTAL/PIT HTaL Output
12 W55 W55 Input
13 EXTAL/P3E EXTAL Input
14 WCC WCC Input
158 F35/Mbl Mot azzigned il

] Pin function |Peripheral pin usage

Figure 3.3  Pin-Function Pane ([Pin function] Sheet)

R20UT1448EJ0104 Rev.1.04 RENESAS Page 17 of 389
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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 Mo. | Pin name | Selected function | Direction | State |
15 PR Mot azzighed

Figure 3.4  [Pin function] Sheet in the Default State (100-Pin LQFP Package)

Note:

Port pins of RX210-group MCUs 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)).

Fin Mo | Fin namme | Selected function | Direction | State |
100 FO5/DAT Mot azzigned

(a) Default State

Pin Mo, | Pin name | Selected function | Direction | State
100 PO5/DAT P05 IhpLt

(b) After Designating P05 as a General-Purpose Input Port Pin in the [I/O] Pane

Figure 3.5 Display for Pin P05 (100-Pin LQFP 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 | Fir name | Selected function | Direction | State |
P35/HMI

Not assigned | [N R
ed

Figure 3.6 Selectable Pin Functions

R20UT1448EJ0104 Rev.1.04 RENESAS Page 18 of 389
May 16, 2014



RX210 Group Peripheral Driver Generator Reference Manual Setting Up the Peripheral Modules

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 (ICUA) not being set up,
a warning appears as shown in figure 3.7.

Fir Ma. | Fir harne | Selected function | Direction | State |
P35/MMI _— Ml 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 [ICUA] pane, the warning disappears and “NMI” appears in the
[Selected function] column.

Fin Mo. | Fin name | Selected function | Direction | State |
15 [Pasami e |

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 3.2.4, 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.

IRQ5, for example, can be assigned to P15, PA4, PD5, or PE5 (P15, PA4, or PES5 for products in 80- or
64-pin packages). To assign IRQ5 to PE5, IRQ5 should be selected as the [Selected function] for PE5 on
the [Pin function] sheet (figure 3.9).

Firn Mo. | Fin name | Selected function | Direction | State |
72 [PES/D13A13/D13MTIOCACMTIOCZBARDSAND.JIFBS | |IRE5 has ot been configured in the peripheral settings.

Figure 3.9  IRQS5 Selected for PE5 (with the ICUA Not Set up)

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

Fin Ma. | Fin name | Selected function | Direction | State |
72 |PES/DISAI3/DIEMTIDCACMTIOCBARESAND [IREE fepee | ]

Figure 3.10  IRQ5 Selected for PE5 (after the ICUA Has been Set up)

R20UT1448EJ0104 Rev.1.04 RENESAS Page 19 of 389
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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 -+ _Pin hame | Fin function ‘ Asgighment | Fin Mo. ‘ Direction | State -

Elock mTaL tain clock oscillator connection  XTALAPIF " Output [

LAk = EXTAL Main clock ozcillstor connection  EXTAL/P3E 13 IrpLt

Address bus =

Data bus BELK

Bus control HEIN

Intermupts =CouTt

:mu CACREF

WMTLA A0/BCOH

MTUZ A1

MTU3 A2

MTL4 A3

MTUS A4

o b

Thina T A8 =
Finfunction Peripheral pin usage

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 name | Fin function | Agsignment | Pin No. | Direction | State

e e — T —ET T E—

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 IRQO in the detailed
settings pane, for example, pin IRQO is assigned to P30 and the [Peripheral pin usage] sheet shows the
setting of IRQO as follows.

Fin name | Fin function | Agsignment | Fin No. | Direction | Stake |
| E el gt PSOMTIOCHTMRIZ. |20 e | |

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 P30, which uses the same pin as IRQO, in the [I/O]
pane will cause a conflict and a warning will be output as shown in figure 3.14.

Fin name | Fir function | Agzzignment | Pin Mo. | Direction | State |

i o0 [Estemalinterupt  |P30/MTIOCEB/TMRIZPOESS! (20 [input | Conflicting with anther 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 3.2.4, Error Messages and Warnings on Pin Settings.

The allocation of IRQO can be changed. Other pins to which IRQO 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.

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

Fidl iIF00  |Estemalinerupt  |PA0MTIOCAE/TMRIZPOEGHE (20 [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.

, Pinname | Fir function | Azzighment | Fir Mo, | Diirection | State |

| S e | P TIOCAR ,.-'TMHIE,.-'F'DEB;I m Canflicting with anather pin function.

FP30/MTIOCAE  TMRIZ/POESH/R=D ASMISON ASSCLARGO-DSARTCICD
POOADOACDO)IRG0

Figure 3.16  Changing the Allocation of a Pin Function

If IRQO is assigned to PH1 and that pin is not being used for any other peripheral module, the conflict
between P30 and IRQO can be resolved.

Fir name | Fin function | Agzignment | Fin Mo. | Drirection | State |

| E:-:tE:rnaI interrupt [PH1/TMOOARGO m_

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.

LT - /+ -

:
z
i

T NOHY S84 15 ST e L

T
TIONY FHELSETHS SR 3

SI0HY SR 1 SR | 1

PRSI | 3SR
OHTL L1500 T 1 D 12

OO X ITEET 1 e | il iod
T SRR 5| 00 5 10

LH LR LR Foaed T LA AL

OTOMY SR 1SS ek | Um0 | LA
S B

o

FEE 0

=

GOOHT X IER LALLM R Ko

SO PO 1101 Ll e
15071 Tifaed

LTI

CIOHY PRSI TR L 61

PIOMY FLRERS SO0 | LI 102

FORALTVF SIS0
SO PRI 17V 16

TOOMY O
ST
HHT T
SOHT S5
FOOHT S
LIOHT 3

R

FIOHT AL
FEUESFISN I
FO RN
FE RN
FAFFRH

v — S 1T T IO PO T
POE IR THN FERDIUT] AT 1051 4TI,
VHEFH FEE/DIUT| AT LTI
PO 1R 1T [T
VREFL e T

Py T | 30| iy A
PO T TN S |06 S0 | A
B TUR: o T S 05 5300 A

—
PEE/DIHTIONA] |0 B IR
FET/DISTIONE! |1 306 IRT;40e
PG

5 R E
EME TR TP T
HE
] — TRATAIE T
VST WG THERTHES (TRERTSE SEE R0 PETCET DU VAL 1 1S
WL TREAMCE P T
VELTT 1 — Py B0 ToAb T | oo AT
- T — =
TITE{PF+ T — e

Wy FINED = ] — vi:
1M
T — TR P, T
3 115 gl TR TR, TP T
T STT |— TEFH T4 DAT JTrz |

. A, 2
Pin function L Peripheral pin usage” Pin layout J] ﬂ ﬂ

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

=Ty = ECU ERUE 5 £y &
TR R LR -
#3583 B 25C EZEC 2 E2BgEsE MEgl
e L
Bl : 3En : Iguis
EEi®  geef tod B g Eggn?ﬁg L
o1 PERCEFREER B PP PEEE RS
[ ZEEXE] }
AN
ANz e Y B — Pl 5T 0GD iET_TE_ERT
VEEFLY) = B PEESA | SPUT ) (ol T 101 BT 10
P IRy
P 1R M — )
Wt e BN
K35
P TR0
W
DTy T
PO TN U TICENTVE | B S5 R B he
P a0
[ . Py THOHD
3 D T | s R 8 LBy B AR M | El 3 Pz MEVEDREN | UT 104U L
N300 12 | R S B S 1 B 1 Ty EL) i Py G T o, TR | P T |
eIl 5T —3 DT TRPLIT G, TUC 1 Ty 4
POTY IR0 57D TRAOE DT SEVET U
Py 1ol B a3 P A LT U T L T i
P LRy 0] —3 B Poed | 1T IO, T IO T
T 1601 5 AT &3 i PR | ATy T 00 S P /BT
P TYDITSETY AH IS : . Petict ERETMCAC| T IO U LLE
PRI RO/ LT 0l —L L \ Ed— Tooy T T a0 s w
00 T 00T, LIS | G TRy T ol | e 5 =] i Priay T IOCHE U
< >
Pin Function L Peripheral pin usage l Pin layout J ﬂﬂ

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 PD2/D2[A2/D2]/MTIOCAD/CRHDARG2.. Mot sssigned
( Peripheral settings (ICU) >
( [Peripheral pin usage] sheet)
[~ UzelRO2
Fin name | Pin function | Assignment | Fin No. [Comiove ol
lHuz QA e
[cPU =
C [Pin layout] sheet)
Cancel the setting for
PD2/02/NT1064D; 1R02 — R - 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/D2)MTIOCAD/CREDS.. (IRL2 Input Detection method: |Lu:|w el ﬂ
Fin No. | Pin hame Selecti function | Direction Interrupt request destination: |EF'U j
84 PD2/D2A2/D2/MTIOCAD/CR=0L. | Nat assigned

Cancel the allocation of
the pin function (IRQ2)

}

C [Peripheral pin usage] sheet >

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

_»x The setting for the peripheral module is
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) A ssingle 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.

Fin Mo | Fin name | Selected function | Direction | State |
@ 20 P30 TIOCAE / TMRIZ/POESHAD1 SMIS01/55C.. RGO Input The same function is assigned to 20/86.
|@ ag FPOODOBO/DOARGO IRG0 Input The same function is agsigned to 20436,

(a) [Pin function] Sheet

Pin narme | Pin function | Azzignment | Fin Mo | Direction | State

“:" IRA0  Esternal interrupt Canflicted 20436 | Fpt Do not azzign a zindle functian ta multiple pins.

(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 | Fin function | Azzignment | Pin Mo, | Direction | State |

“:’IHE!EI Euternal interrupt Mot azzigned Mot azzigned [ Fput Mat azzigned.
[Peripheral pin usage] Sheet

Figure 3.29  Example of an Error (Pin Function not Allocated)
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(3) 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 3.23),
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.

Fin Mo | Fin name | Selected function | Direction | State
& 20 P30/MTIOCAE/ THRIZ/POESH/FXD1/5MISOTAS5C.. P30JRGD Conflicting between different functions.
(a) [Pin function] Sheet
Fin name | Pin function | Azsignment | Fin M. | Direction | State |
&, IROO Esternal interrupt P30AMTIOCABATMRIZA. 20 [mput Conflicting with another pin function.
Pin narne | Fir function | Aszzignment | Firn Mo. | Direction | State |
& P30 General input port - PA0AMTIOC4BTHMBISA.. 20 [put Conflicting with anather pin function.

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

(4) 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.

Pin Mo | Fin name | Selected function | Direction | State
.& 21 P27/ CS3MTIOC2E TMCI3/5CKTAFINED THCI3 Conflicting with an on-chip emulatar pin,

(a) [Pin function] Sheet

Fin name | Pin function | Azsighment | Pin Ma. | Direction | State |

{E THMCI3  Counter clock input P27/CS38/.. 21 |t 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)

(5) 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.

Pin Mo. | Pin name | Selected function | Direction | State
& 20 P30/ TIOCAE/TMRAIZAPOES... 1RGO IRA0] 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

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 RX210.

+ An LED blinking on a 8-bit timer (TMR) interrupt

+ An LED blinking on the PWM output of the multi-function timer pulse unit 2 (MTUZ2a)
+ Continuously scanning on 12-Bit A/D converter (S12ADb)

- Triggering DTCa by ICUb

- Data transfer between SClc channels 0 and 5

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

4 N
PDG : Operations in the Peripheral Driver Generator
HEW : Operations in the High-performance Embedded Workshop
g J
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4.1 An LED blinking on a 8-bit timer (TMR) interrupt

The LED2 on RSK board is connected to P16. 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 P16 on the RSK board, enable it.

The LED2 turns on when the output from P16 is 0, and turns off when the output is 1.

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

TMR counter value

AN
Compare match B Compare match B

(Counter clear) (Counter clear)

Compare match A Compare match A

500 [msec]
¢ DUY:50%) )
eennaiO00mseel L.
s
\ 4 \ 4 \ 4
\I/ Qo
=0 > @—> @

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

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

File | View Tool Help

Mew Project... Ctrl+ N{MN)
Open... Ctrl+ ()

1 c\renesash..\default.pd2

Exit

GCener = M

I

Create a new project

3. Specify "rx210_demol" as the project name.
Set the CPU type as follows.

Series : RX200
Group : RX210
Part No. : R5F52108AxFP

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

Project name:
Ir:-:2'| 0_demol
Directory:

Ic:'xrenesas'xF'DG2_prui Browse... |

— Device zelection

Serigs:

Group: |R210 k3
Pait No.: |RoF5zi0BeFP |
Packange: |F'LD POT00KB -4

ROM capacity: I S1zk byte(s)
Rét capacity: I B4K byte(s)

0K, I Cancel |
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Tutorial

Initial

(2)

-The clock

state PDG

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

B PDG2 - [n210_demol pd2]

Lol

- [ x

B9 File_View Tool Help
(== & ?
= »EE
B Clock Gafheration Circuit ]
temal clock
& Pin (Myffunction pin cortroller nternal clock source: Main clock oscillator j
8 Opgpseting Main clack oscilatar settings
‘egister Write Protection Function
r /\
Main clack. ascillation source [Resonator e
Main clack [EXTAL input] frequency MHz €3
Oscillator drive capability ThHz to BMHz
-
Main clack. ascillation stop detection: [ Disable |
FLL circuit seftings
LA
Sub-clock oscillator settings

n

"~ @ysystem [LvDra cac] e icun] euses | pwaca] p1ca] ELc 1o [ MTu2a] Pog2a] TMR] cMT | RTeo | woTA woTa sci §||c RePI ] cre] 12400 ] DAJ cupA] cuPe [ poc|

AN

Clock setting window

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

%@

e value must be within a range of 1.000000MHz to 20.000000MHz.

\_

There are 3 types of icons in Peripheral Driver Generator

&3 Error

The setting is not allowed.

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

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

@ |nformation
Additional information for the complex setting.

Only icons on the setting window can display the tooltip.

R20UT1448EJ0104 Rev.1.04
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Tutorial

(3) Clock setting

PDG

1. Select "PLL circuit" for Internal clock source.

2. It is necessary to set the main clock (EXTAL input) frequency.

External clock frequency of the RSK board is 20 MHz. Set 20 to the edit box.

3. It is necessary to set the VCO oscillation frequency.

Set 80 to the edit box.

4. ICLK, PCLKB, PCLKD, FCLK and BCLK are used in 20 MHz.

Set 20 to the edit box.

BCLE. pin output:

Cutput caonk

Internal clock source: PLL circuit j
tain clock ozcillator zethngs
[
tain clock oscilation source: |F|esonalor j
tain clock [EXTAL input) flequenc_l,l:[’—2D MHz ]
Dscillator drive capability: 1BMHz to 20MHz 2
[ 1B-MHz to 20-MHz [lead type ceramic resonatar]
Main clock ozcillation stop detection: |Disable j
PLL circuit zettings
WO ozcillation frequency: [ ’—EU MHz ]
achual value: ’w MHz 3
Input frequency division ratio; ’—2
Frequency multiplication factar: ’—3
Frequency settings
Internal clock zource frequency: Iw MHz
Frequency 4 Actual value
System clock [ICLK} [ W mH | [ 20000000 e
Peripheral module clock B (PCLKE): @ | 20 mHz | | 20000000 mHz
Peripheral module clock D (PELKDYE || 20 MHz | | 20.000000 mH:
FlashiF clock [FOLK): | 2 ez | [ 20000000 o
Euternal bug clock [BCLE] : Ii2Ij tMHz Im MHz

rol

|Disable [Fised bigh] |

Frequency

—
—
=

(4) Endian setting

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

PDG

R20UT1448EJ0104 Rev.1.04
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Tutorial

(5) I/O Port setting

PDG

The LED2 on RSK is connected to P16 so set P16 to output port.

1. Select “1/O” tab

2. Select “Port 1”
3. Check “Pn6”

4. Select “Output”

B PDG2 - [n210_demol .pd2 7]

B3 File View Tof

[E=E HE ()
[=]=]x]

7T 2

‘ ) Pot 0

-l Port1
2 Pot2

o) Port3
) Port 4

2 Pot A
-~ PotB
A PortC
- Pot D
2 ot E
2 Poi H
2 Portd

Port: l‘\i
Used as an 170 port Direction Enable input pull-up resistar Output type

Prl = [ =l ] =
moor [ r 4
R | - |
P [l <] = [osowp o]
Fnd 3 | r [cMosoupt ]
Fn5 g~ 4 [ [cMos o 7]
re % | (e ] - Erorar|
T Tor =] - |

1

)

High-drive output

r

0O 8 3 3 =35

\
SvSTEM | LvDaa [ cac | LPC ] 1cub | Buses | omaca] DTcaf| ELc o [MTU3a] PoE2a ] TMR] cuT | Rren | woTa| woTa] sciJ ric] Rspi] cre ] s12ap6 | pa] cuPa] cuee ] poc
\ — J

Rl

N_“

Ready

S

I I
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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"

i PDG2 - [n210_dem,

Zea ot

B Bl 5>
[=][=]=]

=- 8 Unit0

© @ TVMRO
LB TMRT
o Unit 1

(IE!- %y 8Bt Timer (TMR)

[ TMR3

16-bit timer mode -

4

Count source:

Count source frequency:

Counter clearing source:

[Intemal clock [PCLE)

=l

™ Specify the external clock frequecy

20.000000 pHz

|Disable courter clear

¥ Specify the timer operating period and duty cycle

Timer operating period 3276800 | msec 'I betual value:

Duty cycle:

—

=]

Emor:

R I

Error:

m

sYSTEM | LvDAa ] cac| LPc] icun | Buses | bmaca] pTca] ELc] vo] wTuza[ fog2a €3 Tur [cmT|\RTco | woTa] woTa] sci] ric] rspi] cre] 12400 | DA] cupa] cups] poc |
— —

[

Ready

\ /
N _“

I I
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Tutorial

(7) TMR setting-2 PDG

Set the other items as follows.

Count zettings

Count source: [llnternal clack [PCLE/E192) ﬂ ]
[

Count source frequency: 0.002441 pHz

Caounter cleanng source: |E0mpare match B ﬂ

[v¥ Specify the timer operating penod and duty cycle -Count source :

Timer operating period: 1000 [msec »] Internal clock(PCLK/8192)

-Counter clearing source :
Compare match B

Duty cycle: 0 % @ -Interval : 1000 ms

-Duty cycle : 50%

Compare match & value [TCORA value]: 1220 Compare match values are
Compare match B walue [TCORE walue]: 2440 aUtomatlca”y calculated

(8) TMR setting-3 PDG

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

Intermipt settings i
-Check compare match A interrupt

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

[ Usze overflow interpt [0%]

¢ compare match & interoprormeEry

-
termipt request destination: |I:F'LI ﬂ

ntermpt notification function name; |T rdCmalntFunc
\

¢ compare match B inkerrupt [ChIBR]

p
ntermupt request destination: |I:F'LI ﬂ

Interupt notification function name: k| Tror0CmE It unc

CPU interupt priority level [Shared with 0WIn, Chldn and CMIBR]: 15_%'
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Tutorial

(9) Generating source files

1. To generate source files, click

on the tool bar.

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

PDG2

l k Save changes to n210_demol.pd2?

==l

Cancel

3. Click [OK] on the message box.

PDG2

l ki Source file generation has been completed.

4. Generated functions are listed

in lower pane.

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

B PDG2 - [n210_demol pd2]
B File View Tool

Deld B% B 7

Help

[E=S Bl X3

= [ =] =

=-@ 8Bt Tmer (TMR)
o @ Uni 0
o TMRO
o MR
= Unit 1
o TMR2
1 TMR3

Unit:
Mode:
THRO-1 ‘

W Use this channel
Count seltings

Count source;

Count source frequency:

ul
150 tmer mode. v @

El

[Intemal clack (POLK/192)
r

0.002441 pMHz

] »

SYSTEM | LvD#a [ caC [ LPC] IcUb [ Buses | DmacA] DTCa [ ELCT WO [ MTU2a | POE2a TuR [CHT] RTCH | wDTA] miDTa ] sci] RICT RsPI [ cRC] 512400 ] DAJ cuPA] ciPe | boc
————

N Source file name Generated function name Functional explanation of functions )
c\renesas\PDG2_proj\n210_demol\TMR\R_... beol R_PG_Timer_Start_TMR_UD(void) Set up the TMR and start the count.

c crenesas\PDG2_proj\n210_demol\TMR\R ... bool R_PG_Timer HaltCount TMR_U0{void) Halt the TMR count

2 c\renesas\PDG2_proj\n210_demol\TMR\R_... bool R_PG_Timer_ResumeCount_TMR_U0(void) Resume the TMR count

E = c\renesas\PDG2_proj\n210_demol\TMR\R_... bool R_PG_Timer_GetCounterValue_TMR_UD(uintl6_t * counter_val) Acquire the TMR counter value A
5|2 g|Z | crirenesas\PDG2_projinc10_demol\TMR\R_... bool R_PG_Timer_SetCounterValue_TMR_UO(uint16_t counter_val) Set the TMR counter value ki
E g |7 | e\renesas\PDG2_proj\n@l0_demol\TMR\R_.. beol R_PG_Timer_GetRequestFlag_ TMR_UO(bool * cma, beol * cmb, bool * o) Acquire and clear the TMR interrupt flags <]

g c\renesas\PDG2_proj\n210_demol\TMR\R_... bool R_PG_Timer_StopModule_ TMR_U0(void) Shut down the TMR unit

@ ci\renesas\PDG2_proj\n10_demol\TMR\R_...

el

& [\ Unito _
Ready
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(10) Preparing the High-performance Embedded Workshop project

HEW

Start the High-performance Embedded Workshop and make RX210 workspace.

Mew Project Workspace - u‘

Workspace Name:

Project type : Application

Irx21 0_demal

Project Name:
Irx2'| 0_demal

& T
M Debugger only - RX E1/E20 5 Directory:

IC."'.‘.’VurkSpace"'fo 0_demol Browse

CP U famify:
E 5
Tool chain:
IFlenesas RX Standard LI

Sl ——
Fropertiss..

Cancel |

\ 4

“ﬂeﬁ-mﬁaqmwﬁrm'mm' “hain version -7 | =3

Toolchain version :

I 1.20.0 > I

Which CPU do you want to use forthis
project?
CPU Series:

RXG00

CPU Type:

Other

CPU type : RX210

if there is no CPU type to be selected,
select the "CPU Type" that a similar to
hardware specification or select "Cther”.

MNeat = Finish I Cancel |

-8 mes]
Specify global options.

Endian : IL’rl'tIe-endian data 'I
Roundto : Hiearest ‘

[Double precision B

Precision of doublg :

Sign of char;

Sign of bit field : [unsigned =l

Width of divergence of furremor— —

Bit field order [ Precision of double : Double precision

[10enomalized number allower as @ result  »
[CReplace from int with short

[ enum size is made the smallest ‘
[1Pack struct, union and class

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

[1Use dynamic_cast and typeid of C++ X

Next = Finish I Cancel
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Specify the target emulator.

E20 SYSTEM
[C1R*200 Simulator

Target type : IH}Q‘}D ;I

Target CPU - |RX210 ~|

File Edit View Project Build Debug Setup Tools Test Window Help

EEEEEEEYENEY B RN T <] |[Detautse

=l x|

Bl 0o
=]

2
B-E3 C source file
| dbsct.c
ntprg.c
resetprg.c
m210_demol.c
sbric.c

..... vecth

__@P_]@T. an @ |

Hoiotalar|fir|o|d|?

|
JJ' 4[]\ Build f Debug J, FindinFiles 1 Ji FindinFiles 2 J, Macro i Test )\ Version Cantral f

Ready EZ |Defaultl desktop [ ==== ’W?
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(11) Adding the generated source files to the High-performance Embedded Workshop project

PDG
1. To add source files to High-performance Embedded Workshop, click i& on 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.

12

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 @

Set the priority in which order libraries are linked.

Priarity high [ C:\renesas\PDG2AIbAF=21 0NR 21 0_library_100_little lib

Fricrity low

] oK H Canecel

N

¥

4. Source files are added to High-performance Embedded Workshop HEW
Added source files are ﬁ} re210_demcl - High-performance Embedde

File Edit View Project Build Debug

put in "AddFromPDG" folder. |p =

Lx

x210_demo1
=3 AddFromPDG

(5] Intemupt_INTC &
[ Intemrupt_TMR.

7 2

R_PG_IO_PORT_P1.c
[£] R_PG_Timer_TMR_UC.c
=423 C source file

[£] n210_demale
(4] sorkc

[#] vectibic
Cependencies

=

CFer [BT. [an

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_rx210_demol.h"

void main(void)
{

/[Configure 1/O port pins that are not available
/I R_PG_IO_PORT_SetPortNotAvailable();

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

//Set up port P16
R_PG_IO_PORT_Write_P16(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_P16(0);
}

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

{
/I Turn off the LED
R_PG_IO_PORT_ Write_P16(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
faultS essi

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

F¥  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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4.2 An LED blinking on the PWM output of the multi-function timer pulse unit 2 (MTU2a)

The LEDO on RSK board is connected to P14. This port can also be used as PWM output pin (MTIOC3A) of
the multi-function timer pulse unit 2. In this tutorial, the multi-function timer pulse unit 2 will be set up to
operate in PWM mode 1 and the PWM output will blink the LEDO as follows.

Note : If there is a switch that enables/disables P14(MTIOC3A) on the RSK board, enable it.

The LEDO turns on when the output from P14 is 0, and turns off when the output is 1.

LEDO

The MTUZ2a channel 3 (MTU3) will be operated in PWM mode 1. In PWM mode 1, the output signal is
controlled by compare match A and B.

Operation of the timer to be set

- Output 0 at compare match B -> LED turns on

- Output 1 at compare match A -> LED turns off @

- Clear the counter at compare match A (Intervals of 500 msec)

Counter value
N Compare match A Compare match A
(Counter clear) (Counter clear)

Compare match B Compare match B

500 msec
....................... TITL S
/\

d

MTIOC3A
Output waveform

LED OFF LED OFF
LED ON LED ON
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PDG
(1) Making the Peripheral Driver Generator project
Project new @
Make the new Peripheral Driver Generator project ,
Froject name:
“rx210_demo2”. For details on how to make the new [|”‘21 0 demaz ]
Peripheral Driver Generator project, refer to section 4.1 Directon:

(1), Making the Peripheral Driver Generator project. |xenesas\PDE2_proj E— |
Set the CPU type as follows.

—Device selection

Series : RX200 Eaes |Fix200 =
Group : RX210 Group: [Rz10 -
Part No. : R5SF52108AxFP Part No.: GEEEDE R

Note: If another type of chip is mounted on your LR |PLOPOTO0KE-

RSK board, select corresponding CPU type. ROM capacity: | MK pyrefs)

Rak capacity: I BaK btelz)
ak. I Cancel |

(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 (2), Initial state.
2. For the clock setting, refer to section 4.1 (3), Clock setting.

(3) Endian setting PDG

For the endian setting, refer to section 3.3, Endian.
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(4) MTU2a setting-1

Opening MTU2a channel 3(MTU3) setting window

1. Select "MTU2a" tab.

2. Select "MTUS3” on tree view.
3. Check “Use this channel”.

B PDG2 - [n210_demo2.pd2 ]
B Eile Miew Tool Help

(558 HoR Ex3
[==]x]

[oza @Ew(@| 2|

= W@ Muti-Function Ti 2 MTUZa)

72 Mt

Selectable modss and the Gonesponding chanmels are given below

- Narmal mode (fre=-running, periodic-courter, and estemakevant count operations]: MTUD to MTU4
- PM mode 1: MTUD to MTU4

Pu/h made 2 MTUD ta MTUZ

Phase courting modes (1 to 4% MTUT and MTUZ

Complementary Pk modes (1 to 3) and reset-synchionized P/M mode: MTUS (paited with MTU4)
MTUT and MTU2 can act as & 32-bit tiner when MTU is ussd for counting averlows of WMTU2
MTUS has dedicated L. . and '/ counters for dead-ime compensation.

W s this channet

3 TU4 | MTUS |

ronous operation

Timer
[l‘ Include this channel in the synchionaus operation €

Operation madh
Mode selection. | Nomal mode: H
Desciiption:

The counter cou

Free running opfration: When [Diable
averflows and

1

P in this made. The operation are possitle.

ten restarts from 0.

fected for [Counter clearing souice], counting continues uniilthe counter

] »

svSTEM ] LvDAa ] cac | LPC ] 1cUb | Buses | DMACA]]}TC;] LC] [ MTu237|7F7';375727a

VT;J!VRI Vcrrwl;igran']rwnm] IWDTaI SC\IRHCIRSF’IICRCI VsruAnn] oa] cupa] cups ] poc|

[

N\ /

Ready

N———”

© MUz saing

Select “PWM mode 1” for the operation mode.

— Dperation mode

tode selection: IF'WM rnode 1

] Explanation of selected operation mode

( Description:

N iz & channel number.

The counter counts up in thiz mode. P waveforms are autput from ping MTIOCHA and MTIOCKC when the correzponding
general reqisters A and B [TGRA and TGRE) and C and D [TGRLC and TGRD], respectively, are in uze. When the values of the
general registers match the counter value [i.e. compare match). the output from the ping iz controlled to generate P waveforms.

(6) MTU2a setting-3

PDG

The counter setting is as follows.

1. Select "TGRA register compare match" for a counter clearing source.
2. Select "Internal clock (PCLK/256)” for a count source.
3. Set “500msec” to timer operation period.

— Count zetting:

Counter clearing source: |TGHA compare match [use TGRA as a cycle register] j

Count source: Ilnternal clock [PCLE/25E) vl |Hising edge vl 1
[T Specify the external clock frequency 2

Count source frequency: I 0078125 MHz

Timer operating period: II

500 Imsec ;I Actual value: 500.006400mzec

3 0.0071 280%

Cycle register value: I

23062

R20UT1448EJ0104 Rev.1.04
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(7) MTU2a setting-4 PDG

General register setting is as follows.

1. The TGRA is selected as a counter clearing source in the counter setting. Then the TGRA value is

calculated from the count source frequency and the timer operating period.

2. Select "Initial output of MTIOCNA pin is high: High output at compare match” for TGRA output

compare operation.
3. Set “33000” to TGRB initial value.

4. Select "Low output from MTIOCNA pin at compare match” for TGRB output compare operation.
5. The MTIOCNC output is not used in this tutorial. Select “MTIOCNC pin output is disabled” for TGRD

output compare operation.

General register and input/output settings
TGRA

Funchion: |Dut|:|ut compare regisker j

A compare match with the counter value cau 1 rrupt request to be izzued and the zignal output

from the pin to be controlled.
Initial walue of the register: || F9062 l

2

Input capture/output compare operation:
' |Initial autput of MTIOCha pin is high: High output at compare match j l

-

TGRE

Functian: |Dut|:-ut COMmpare register ﬂ

A compare match with the counter value cau 3 rupt request to be izzued and the signal output

from the pin to be controlled,
Initial value of the register: || 33000 l

Input capture/output compare operation:

4

[ |L0w autput fram MTIOChd, pin at compare match ﬂ l
-

TGRC

Function: |Dut|:|ut compare register ﬂ

A compare match with the counter value cauzes an interrupt request to be izsued and the zignal output

fram the pin to be controlled.

Initial walue of the register: | 0

Input capture/output compare operation;

|MTIOCAL pin output is disabled -]
"When compare match & occurs J
-
TGRD
Function: |Dut|:|ut compare register j
A compare match with the counter walue cauzes an interupt request to be izsued and the zignal output
fram the pin to be controlled.
Initial value of the register: | 0
|hput captureoutput compare aperation: 5
[ [MTIOCAL pin output is disabled -] ]
When compare match B ocours J
-
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(8) MTU2a setting-5 PDG

The compare match timing and the output waveform are displayed in a diagram.

Compare match timing, Qutput waveform:

Compare match

Cutput waveform L
MTIOCEA
MTIOC 3G
n AO000G400 mEes
(9) Generating source files PDG

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

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

Start the High-performance Embedded Workshop and make RX210 workspace. For details on making
High-performance Embedded Workshop project, refer to section 4.1 (10), Preparing the High-performance
Embedded Workshop project.

PDG
(11) 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 (11), Adding the generated source files to the High-performance Embedded Workshop project.
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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_rx210_demo2.h"
void main(void)

{

//Configure 1/O port pins that are not available
/I R_PG_I0O_PORT_SetPortNotAvailable();

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

//Set up MTU2a Channel 3
R_PG_Timer_Set MTU_UO_C3();

/IStart the count of MTU2a Channel 3
R_PG_Timer_StartCount MTU_UO_C3();

while(1);

(13) Connecting to the emulator, building the program and executing HEW

Execute the program and see the LED blinking on RSK board. For details on connecting to the emulator,
building the program, and executing the program, refer to section 4.1 (13), connecting to the emulator,
building the program and executing.
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4.3 Continuously scanning on 12-Bit A/D converter (S12ADDb)

In RX210 RSK board, the potentiometer is connected to AN0OO analog input. In this tutorial, the 12-Bit A/D
converter (S12ADb) 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
Project new \EI
Make the new Peripheral Driver Generator project -
Project name:
“rx210_demo3”. For details on how to make the new [|r:-:21EI o ]
Peripheral Driver Generator project, refer to section 4.1 —

(1), Making the Peripheral Driver Generator project. |c;\[enesaS\PD|32_pmi Browss.
Set the CPU type as follows.

Device selection

Series : RX200 Series |Fe<200 =
Group : RX210 Graup: |R%210 ~|
Part No. : R5F52108AxFP Part Mao.: |F|5F52'|I:I&-’-‘:.>:FF' ﬂ
Note: If another type of chip is mounted on your Package: |PLOPO10OOKE

RSK board, select corresponding CPU type. ROM capacity: 512K Lotefs)

Rak capacity: B4k bke(z]
oK | Cancel |
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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 (2), Initial state.
2. For the clock setting, refer to section 4.1 (3), Clock setting.

(3) Endian setting PDG

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

(4) A/D converter setting-1

Select “S12ADb” tab and click S12ADO0 on tree view.

[ PDG2 - [n210_demo3.pd2 *] ol E )
B3 File View Tool Help =]
D@ 2
= P2 12-Bit A/D Converte} (S12ADb) -
-4 Ui BE
I~ Use this unit 1
r~ Operation setting:
Corversion tanget: IAnang input chanhel ;I
Mode: ISingIe scah mods LI
Intemal reference valtage
I 2dd &/D-cormerted value
finalog input channe!
™ Double tigger made
Carvvert Carvert Add Use dedicated
[Group &) (Group B) #/D-converted value  sample-and-hold circuit
ANDDD  F I I =
AN il (] |m| [
T ] ] [
ANoi3 ] =]
Ao ] =]
ANODE [ = [ il

svsTEM | LvDAa [ cac LPc | IcUb [ Buses [ owaca] otea| ELc| vo | uTuza [ Pogza| TR | cuT [ RTco ] woTa| woTa[ sci| Ric| rspi[ERC s12ap0 [DA[jcupa] cups | poc|
|

] o
Ready S— [T 2
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(5) A/D converter setting-2 PDG

Make the following setting for S12ADO.

. Check "Use this unit".
. Select "Analog input channel™ for the conversion target.
. Select "Continuous scan mode" for the operation mode.

. Select "Software trigger only" for the conversion start trigger (Group A).

1

2

3

4. Check "ANO0Q0" for the analog input channel.

5

6. Select "Right-alignment” for the data placement.
7

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

Uit |s1
v Use this unit
Operation settings 2
1
[ Caorweersion target: |.-’-‘«na|og input channel j J
[Mode: | Continuous scan mode ﬂ
3
-
Analog input channel
u
Convert Add Use dedicated
[Group &) AdD-converted walue  sample-and-hald circuit 9
(anom = N N
A0 W m r | 4
AMODZ2 v u r r
AMOO3 v ™ r
AMO04 v ™ r
ANOOG v I r
AMOOG v u ™
AMOO7 v u I
AMOO3 v u r
AMOO9 v ™ r
AMOIO v u ™
AMOTT v u I
ANOT 2 v u r
AMOT3 v ™ r
AMOT4 v ™ r
ANOTS v I r
Cotwersion start trigger (Group A |_ 5
[ |Software trigger only ﬂ T
|Eompare-matchflnput-capture A zignal frarm MTUD [TRGOAN] J
|2-time cohversion [addition once) J FEI
Data placement: [lHight-aIignment j ]_
Automatic clearing of /0 data register: “ Dizables automatic clearing ﬂ ]
7]
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(6) A/D converter setting-3

Make the following setting for S12ADO.

PDG

8. Check "Use A/D conversion end interrupt (S12ADI0)".

(7) Checking the pin usage

— Intemupt setting:

[F sze &/0 conversion end interupt [5124010) 9]

CPU interpt priority level:

CPU interupt prionty lewel:

Interrupt request destination: IEF‘U

iii

[T UseA/D conversion end intermupt for group B [GEADT)

=

Interrupt request destination: ICF‘U

15_:| Intermupt notification function name: | 512ad0&IntFunc
=l
15_:I |mterrupt notification function name: |512ad0BIntFunc

PDG

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

1. After setting up the S12ADb, select “SYSTEM?” tab and click “Pin (Multifunction pin controller)” on
the tree view.

2. On the Pin function window, you can see that No.95 pin is used as ANOOO.

_—

8 PDG2 - [n210_demo3.pd2 7]
@E\Ie View Tool Help

[E=8 ol &
[ [=][=]

loee 2w = 2|

=@ System
Clock Generation Circuit
Pin (Multfunction pin controller)

PinMo. | Pinname | Selected function [ Dirsction | State [
82 PD4/D4[A4/D4/POE 3H/RD4 Not sssigned
83 FD3/D 343D 3/POE B8/RG3 Mot assigned
84 PD2/D2[A2/D2)/MTIOC4D/IRA2 Mot sssigned
85 FD1/D1[A1/D1IMTIOCABARG T Not assigned
g6 FDO/DO[A0/D0}ARA0 Mot assigned
87 P47/4N007 ANDO7 Input
82 P4E/AND0E AND0E Input
89 P4E/AND0S ANODS Input
50 P44/AND04 ANDD4 Input
El P43/AN003 ANDOZ Input
52 P42/AND02 ANDDZ Input
53 P41/AN00T ANOOT Input
a4 BEELN BEELN Input
(EmEEES YR )
£ FEFAT Trpt
g AYCCO AYCCO Input
4 PO7/ADTRECH Not sssigned
L] AYSES0 AYSES0 Input
100 POS/Da1 Mot assigned

m

Pin function |Per|pheral pin usage]

" system [Lvoda] cac]Lpe] icun] Buses | omaca] DTca | ELc[ 1o | wTuza| PoE2a | TMR | oMt [ RTce | woTa| wioTa | sci| Ric| Repi] ore | s12a00 | DA cuPa] cwpe | boc|
_—

N/

Ready

I O
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- 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 ANOQO pin.

I PDG2 - [n210_demo3.pd2 7] (=N Eoh=<=|
B2 File View Tool Help _ [&]=
D& W %
=@ System POE - P
Clock Generation Circuit

: Pin (Muitfunction pin contraller) mﬁ? Ay 5 [mew | ]

& Option setting ThR2 | P 7EROT T TRpt

[l Register Wite Protection Function TMR3 £NDD2 Analog input P42/AN002 [ Input
RTCh ANDDZ Analog input P43/AND0Z Ell Input
SCi0 ANOD4 Analog input P44/4N004 %0 Input
o ANDOS Analog input P45/AND05 89 Input
SE:: £N00G Analoginput P4G/ANO0G 2 nput
s ANDO7 Analog input P47/AND07 a7 Input
sog £ND02 Analog input PE0/DE[AE/DEWSCK] 246H002 3 Input
sonz =|  ANDO/CMPBO  AnsloginputaNOD3)  PET/DS[AS/DIVMTIOCAC/ TRO12/THDN1 2/510%12/5... 77 Input
RUICO ANDI0/CYREFBO  Analog inputlNiT0)  PE2/D10[A10/D10WMTIOCAA/RHD1 2ARKDKI 2/SMIS... 76 Input
RSFI0 ANDI/CMPAT  Analog inputiaMOT1)  PE3/DT[ATT/D11 MTIOCSEPOESHCTS 1 28/RTS12. 75 Input
LmDU ANDIZ/CHPAZ  Analog inputlNOT2)  PE4/D12[A12/012WMTIOCAD/MTIOCTAANDI 2ACHP... 74 Input
o BNDT3 Analog input PES/D13[1 301 3PMTIOCACMTIOCEAROSANDTS 73 Input
CMPA T AMOIS Analog input PEE/D14[414/D14]RQEANDT4 72 Input
CHPA/LYD £ND15 Analog input PE7/D15[415/D15ARO7AANOT5 7 Input
CREQ ADTRG0E
CPET
General port PO
Genersl port P1
ﬁanﬁra\m

Flnfundun Per\pheralpinusage)

~ systen [LvDaa | cac[Lec]icus ] Buses [ Dwaca ] pTCEfeeededrs | PoE2a | TWR | e[ R7co | woTa woTa | sci] Ric] rRsei] cre [ s12406 [ DA cuea] cups [ poc|
5
[

Ready

(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 (9), Generating source files.

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

Start the High-performance Embedded Workshop and make RX210 workspace. For details on making
High-performance Embedded Workshop project, refer to section 4.1 (10), Preparing the High-performance

Embedded Workshop project.
PDG

(10) 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 (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_rx210_demo3.h"
void main(void)

{

//Configure 1/O port pins that are not available
/I R_PG_I0O_PORT_SetPortNotAvailable();

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

//Set up A/D converter
R_PG_ADC_12_Set S12ADO0();

/IStart A/D conversion
R _PG_ADC 12 StartConversionSW_S12ADO0();
while(1);

}

[Variable to store the result
uintl6_tresult;

//A/D conversion end interrupt notification function
void S12adOAIlntFunc(void)

{
/IGet the result of conversion
R _PG_ADC 12 GetResult S12ADO0O(&result);
}
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(12) 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 (13), connecting to the emulator, building the program and executing.

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

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

Watch =

= R R

-result H'0000 { 0000100n 1} (uintlé_t) [Current Scope]

[ r [\ watchi f watch2 ), watch3 }, Watcha /

(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 m

R result w
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4.4 Triggering DTCa by ICUb

In RX210 RSK board, switch 1 (SW1) is connected to IRQ1. In this tutorial, the data transfer controller
(DTCa) and ICUb will be set up and DTC transfer triggered by IRQ1 will be performed.

e SW1

Note : If there is a switch that enables/disables IRQ1 on the RSK board, enable it.

PDG
(1) Making the Peripheral Driver Generator project
Project new @
Make the new Peripheral Driver Generator project .
Froject name:

“rx210_demo4”. For details on how to make the new me demod ]

Peripheral Driver Generator project, refer to section 4.1 r—

(1), Making the Peripheral Driver Generator project. |c;\;enesa$\PD52_pmi Brovse.

Set the CPU type as follows.

Device zelection

Series : RX200 Series |Fi<200 =
Group : RX210 Graup: |R210 |
Part No. : R5F52108 AXFP Part No: | R5F5210844FP |
Note: If another type of chip is mounted on your Package: PLOPOOOKB 4

RSK board, select corresponding CPU type. ROM capacity: BI2K potefs)

Rak capacity: BaK btelz)
ak. | Cancel |
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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 (2), Initial state.

2. For the clock setting, refer to section 4.1 (3), Clock setting.

(3) Endian setting

PDG

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

(4) DTCa setting-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”.

i PDG2 - [n210_demod pd2 *]
B File View Tool Help

=
Clalx]

D@ Mm% B 2

2

—_—
- Data Transfer Controller {DTCa)

¥ Use )jata tiznsfer controller
= setting:

Tiansfer data read skip enable: [Disable =]
gessods Fassemeim o] | 3
l Base address for the DTC vector table address: 2 I 000 l
[ Transfer data setting
Add transter data Activating source;
De\ete transter data ;I
Chain transfer activating source:
|
Chain transfer data num: l—
Transier data stail address [ n
Transfer made: |
Block/Repeat area: lﬁ
/\ Transfer unit size: lﬁ bytels)
Block transter size:

>

m

svsTEM | LvDAa | cac [ LPC ] 1cub | Buses | EM\CA DTCa |ELCI'JDI MTU2a | PoE2a | TMR ] chT | RTcb | woTa | woTa | sci| Ric Rspi] cre ] s124pn] pa] cupa] curs] poc |

Al

\ 7

Ready

— | 1

T 4
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(5) DTCa setting-2 PDG

© 0O N OO O A W DN P

. Click [Add transfer data] to add the transfer data.
. Select “IRQ1 (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.

W ilJse data ransfer controlles

B asze sethngs

B~ IR I

Transfer data read skip enable: IDiSahIe j

Address mode: IFuII-addre33 miode [32 bitz) j

Baze address for the DTC vector table address: I 2 I 0o g
1

I- Tranzfer data settings

Add transter data J Achivating source;

[I IRG1 [external pin interupt]

Delete [ranzter data |

Chain transfer activating source;

b Tranzfer data

Chain tranzfer data nun: I

Transfer data start address:

Transfer mode:

INnrmaI transfer mode vl
Block/Fepeat area; ISource zide VI

[Transfer unit size; |‘| 3 byte(s] H
Block transfer size: I

Tranzfer data size: 1 butefz)
[Transfer count; | TU]| 6 |
Total ransfer data size: I 10 byte(s)
Source start address: | 2410 h
Sowrce addresz mode: IIncrement ;I 8
|

Destination start address: | 2420 K 9
Destination add de; | t -

estination address mode I ncremen _I 10

Interrupt control:

% Request is ansferred to CPU when specified transfer is completed

" Request iz tiansferred to CPU sach time DTG transfer is performed

Enable chain transfer |

5 |

Chain tranzfer zelect: IEDntinunusly ;I
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(6) ICUD setting PDG

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

2. Click “Interrupts” on the tree view.

3. Check "Use IRQ1".

4. Select “Falling edge” for the detection method of IRQL1.

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.

i PDG2 - [n210_demod.pd2 7] | = o |
¥ File View Tool Help =[5 =
0O ﬁ‘/ﬁ—m k4

E Interrupt Control Uit (ICUb) -
P Intemupts 15 [rg0intFunc
) Exceptions r
2 = B
M UselRQ1

Detection methad: [ Faling edge ~|

CPU interrupt pricrity lewel

Interrupt request destination: § | CPL (After activating D TC and data transfer completion) - ‘_‘

Uj Ay I |Irq1|ntFunc

[~ Enable digital filter e 6
o |~ ] 3|
[” UselRQ2

[Low level =1
[eru =]

154 lrg2IntFunc

]

1 [PeLk =1

- Hm.lnn\ S
SYSTEM | LvDAa CAC‘LPC A icup Eluses'DMACA orca] eLc o] wTuza| Poe2a MR ] cuT | RTCo | woTA] wDTa | sci Ric] RsPI] cRC] 12406 [ DAJ cura] cuee [ Doc

x| v
Ready

(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 (9), Generating source files.
(8) Preparing the High-performance Embedded Workshop project HEW

Start the High-performance Embedded Workshop and make RX210 workspace. For details on making
High-performance Embedded Workshop project, refer to section 4.1 (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 (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_rx210_demo4.h"

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

/IDTC transfer data storage area (IRQ1)

uint32_t dtc_transfer_data_IRQ1 [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)
{
/linitialize transfer destination
int i
for(i=0; i<10; i++ )}
dtc_dest_data[i] = 0;
}

/IConfigure 1/O port pins that are not available
/I R_PG_IO_PORT_SetPortNotAvailable();

/I Set up the DTC (e.g. vector table address)
R_PG_DTC_Set();

/I Set up the DTC (transfer data of IRQ1)
R_PG_DTC_Set IRQ1();

while();

#pragma address dtc_transfer_data_IRQ1 = 0x00002400

R_PG_Extinterrupt_Set IRQ1(); // Setup IRQ1
R_PG_DTC_Activate(); // Make the DTC be ready to the trigger

R_PG_Clock_WaitSet(0.01); //Set up the clocks (wait cycle insertion)
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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 (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 =
BhEd S X (B PR
?}1\ | Value | Address | Type | Scope |
Q!)itc_dest_data { 00002420 } (uint®_t[10])} [Current Scope]
R [0] H'00 . { 00002420 } (uint8 t)
R [1] 2100 . { 00002421 } (uint8 t)
R [2] H'00 . { 00002422 } (uint8_t)
R [3] H'00 . { 00002423 } (uint8_t)
R [4] H'00 "L { 00002424 } (uint8_t)
R [5] H'00 . { 00002425 } (uint8_t)
R [5] 2100 . { 00002426 } (uint@ t)
R [7] H'00 . { 00002427 } (uintd_t)
R [&] H'00 . { 00002428 } (uint8_t)
R [9] H'00 '.' { 00002429 } (uint8_t)
'\ Watch1 { Watch2 ), watch3 J| 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.

’ Name | Value

- R dte_dest_data
R [0]
R [1] H'OT Lt
R [2] H'QQO ".°'
R [3] H'00 '.'
R [4] H'O0O ",
R [5] H'QO ",
R [&] H'QD ",
R [7] H'QO .
R [8] H'O0O 'Lt
R [9] H'00 '.!
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4.5 Data transfer between SClc channels 0 and 5

In this tutorial, SCI channel 0 and 5 will be set up to transfer data in asynchronous mode. Connect the
transmission pin of channel 0 (TXDO0) and the reception pin of channel 5 (RXD5) on the RSK board as

follows.
JIA3
JIA2
531 |« 4( 3 ) RXD5
(6)4]|2 2|1 |«

T>T)O

Note : If there are switches that enables/disables TXDO0 and RXD5 on the RSK board, enable it.

PDG
Project new \EI

(1) Making the Peripheral Driver Generator project

Make the new Peripheral Driver Generator project ——
Toject name:
“rx210_demo5”. For details on how to make the new ﬂmzm p— ]

Peripheral Driver Generator project, refer to section 4.1

(1), Making the Peripheral Driver Generator project. i:::r\er:::as\PDG2_prni m
Set the CPU type as follows. Dervice sloction
Series : RX200 St |Rix200 E
Group : RX210 Giroup: |Fix210 =l
Part No. : R5F52108AxFP Part No.: |RSFS210884FP |
Package: |PLOPO 00K B-4

Note: If another type of chip is mounted on your
RSK board, select corresponding CPU type. RIOM capacity: B2 butefs)

Rak capacity: LS byte(s]
k. | 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 (2), Initial state.
2. For the clock setting, refer to section 4.1 (3), Clock setting.

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

(4) SClc setting PDG

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

B PDG2 - [n210_demoS.pd2 *] —
@ Eile View Tool Help E-mm-—m
|[oEd|mw (@ 2
=% Serial Communications Interface (SCle, SCId)
- scio
2 sc Channel
-0 scis
j 5CIE I~ Use this channel

-0 scB
jscwa ~ Made setiing:

- schz2 tode: -
Function selection: -
SPI mode: -

I Enable multiprocessor communications function 1D of receiving station: U_ljj

I™ Enable noiss cancaling function

Moise filter clock: -

m

i~ Data format

D ata length: -
Parity bit: -
Stop bit: -

SYSTEM [ LvDAa [ cac] LPC] IcUb | Buses | DMacA] DTCa] ELC] 1o [ MTu2a] POE2a| TMR [ cMT] RTCo [ woTA fwoTa sci [Ric] kspi] cre] s12apn [ oa] cura] cuPe | poc]
\ y E—

] \ 4
Ready ~— [T T 4
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(5) SCIO (transmitter) setting PDG

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

_l sCiE
) scig
_l sci9
- scii2

2. Check “Use this channel”.

3. Select “Asynchronous mode”.

4. Select “Transmission” for the function.

5. Leave the data format settings at the default.

Charnet:  [SCI0 )
l v Use this channel '
Mode settings 3
hode: ‘AS}'HEhIDHDUS mode j
Function selection: ‘ Transmission ﬂ g
[~ Enable multi-processar communications funcion '——J
-
D ata format 5
ﬁ)ata length: ‘E bits ﬂ
Paiiy bit Hore =]
Stop bit 1 kit =
Data direction: L5B-first A
\ [Ohabe -]

6. Set the bit rate to “9600bps”.

Transfer speed

Module operating clock [PCLE) frequenca: | 20.000000 tHz
Transfer clock: |Intema| clock ﬂ
| 6
Bit rate: | 3600 bpsj Actual value: 9615, 38461 5bps
Ewor 0.160256%

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

Data transmizszion method, Data reception method 7

[rata transmigzion method: |Nutif_|,- the transmizzion completion of all data by function call j e

Transmit end natification function name: | Sci0TFunc
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(6) SCI5 (receptor) setting PDG

Make the setting for SCI5 as follows.

1. Select SCI5 on the tree view.

= @ Seral Communications Inteface (SCle, SCld)
& scio

_ sci8
_ sci8
- sci2

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

5. Leave the data format settings at the default.

Channel:  |SCIS

[ ¥ Use this channel

Mode settings 3

tode: |Asynchmnous mode j

—_—¢
Function selection: Reception hal
Master mode 4

™ Enable multi-processor communications function 4:

™ Enable naise cancelling function

Clack signal divided by 1

[Drata format 5

ﬁala length, |E bitg j
Parity bit Mane -

Stop bit 1 bit 4

Data direction: L5B-first hd

\ o

6. Set the bit rate to “9600bps”.

Transfer speed

Module operating clock [PCLK) frequency: | 20.000000 pHz

|Internal clock j
6

[Bit e | 9600 ps | Actual value: 9515, 32451 5bps

Transfer clock:

Erar: 01602567

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

[rata trangmizzion method, O ata reception method

|W’ait at the tranzmizsion function until all data has been tranzmitted J

|Sci5TlFunc ‘ 7

[rata reception method: |Notify the reception completion of all data by function cal ﬂ QJ

Receive end notification function narme: |SCi5HBFUnC

[ Matify receive enor detection by function cal

|Sci5ErFunc
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(7) Pin setting PDG

The RXD5 can be assigned to RXD5 (PA2) or RXD5 (PA3) or RXD5 (PC2). Select the pin function

assignment as follows.

1. Select “SYSTEM” tab.

2. Select “Pin (Multifunction pin controller)” on tree view.

3. Select “Peripheral pin usage” tab.

4. Select “SCI15” from the peripheral module list.

5. When the mouse pointer is placed on “Assignment” column of RXD?5 line, a dropdown button is
displayed. Select “PA2/A2/RXD5/SMISO5/SSCL5/SSLA3” from the dropdown list.

B PDG2 - [n210_demos5.pd2 *] [reor][-E-| s

B File View Tool Help _ =] =
L= =] = ?
|
--a SYs‘f:“ ) ) | 2 Ut | Fin function | Assignment [ Fin Mo [ Direction [ g 5
uz

@ Pin (Muttifunction pin controller)
mﬂz 5/55005 | Diaeceptionifxbn) | TR (e liput |
) Register Witz Protection Function WTUS PA 5LA3
i PAZ 5/SMIS05/550L5/REB-DS/CMPRT
POE CTOSH/ATSSA/SS5 PC2/A1BMTIOCAB/PXDE/SMISOE/SSCLE/S5LA3

THRO
THR1
THR2
THMR3

RTCh|

SCig
sC19
sCnz
RICa
RSPIO
512400
Dan
Dal

CMPA
S . 3
Pinfuncfon Peripheral pin usage )

m

(7 SYSTEM LlD»\a GAC] LPG ] 1cUn | Buses | DMAGA | DT sieddadrT%5 | POE2a | TMR | GHT | RTCH | woTA] WoTa| sci[ RG] RsPI] RG] s124p0] DA cuPA] cues [ poc |
NS
Ready

(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 (9), Generating source files.

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

Start the High-performance Embedded Workshop and make RX210 workspace. For details on making
High-performance Embedded Workshop project, refer to section 4.1 (10), Preparing the High-performance

Embedded Workshop project.
PDG

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

To add the generated source files to High-performance Embedded Workshop, click ?& on the tool bar.
For details on adding the source files to High-performance Embedded Workshop project, refer to section
4.1 (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.

{

I

}

{

}

/linclude "R_PG_<project name>.h"
#include "R_PG_rx210_demo5.h"

/ISCI0 transmission data
uint8_t tr_data[10] = "ABCDEFGHIJ";

/ISCI5 reception data storage area
uint8_t re_data[10] = "---------- "

void main(void)

/[Configure 1/O port pins that are not available
R_PG_IO_PORT_SetPortNotAvailable();

//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 SCI5
R_PG_SCI_Set_C5();

/I Start SCI5 reception (number of data : 10)
R_PG_SCI_StartReceiving_C5( re_data, 10 );

/I Start SCI0 transmission (number of data : 10)
R_PG_SCI_StartSending_CO( tr_data, 10 );

while();

/ISCIO transmission end notification function
void SciOTrFunc(void)

//Stop SCI0O communication
R_PG_SCI_StopCommunication_CO0();

/ISCI5 reception end notification function
void Sci5ReFunc(void)

{
//Stop SCI5 communication
R_PG_SCI_StopCommunication_C5();
}
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(12) 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 (13), connecting to the emulator, building the program and executing.

(13) Adding the variable of the reception data HEW

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

to monitor the variable change during execution.

Watch =]
(GFr oBsmx e
N
Hamay Value Address
G?:e_data e - { 00001011 } (uint8& £[10]) [Current Scope]
R [0] H'Zd "-"' { 00001011 } (uinté_t)
R [1] H'Z2d "-"' { 00001012 } (uint8 t)
R [2] H'Zd "-" { 00001013 } (uint8_t)
R [3] H'Zd "-"' { 00001014 } (uinté_t)
R [4] H'Z2d "-"' { 00001015 } (uint8 t)
R [5] H'2d "-' { 000010le } (uint®_t)
R [&] H'Zd "-"' { 00001017 } (uinté_t)
R [7] H'Zd "-"' { 00001018 } (uint8 t)
R [&] H'2d "-' { ooo0O1019 } (uint®_t)
R [9] H'Zd "-"' { 00COl01n } (uinté_t)
[ ] watch1 f watch2 Ji, watch3 Ji, Watch4 [

(14) Executing the program and monitoring the result of the transfer
Start the execution and check the value of “re_data” on the watch window.
Watch =]
R | O J oy X stz
Name | Value Bddress Type Scope |
- R re_data Tem=——===== " { 00001011 } (uint8 t[10]) [Current Scope]
R [0] H'41 'm' { 00001011 }  (uint® t)
R [1] H"42 'B' { 00001012 1} (uint8_t)
R (2] H'43 'C' { 00001013 }  (uint® t)
R [3] H'44 'D' { 00001014 1} (uint8_t)
R [4] H'45 'E' { 00001015 }  (uint® t)
R [5] H'4g 'F' { 00001016 } (uint8_t)
R [&] H'47 'G' { 00001017 } (uintg t)
R [7] H'48 'H' { 00001018 } (uint8 t)
R [B] H"49 'T"' { 00001019 } ['JintS_t}
R [9] H'4a 'J' { 0000101z 1} (uint8 t)
[ ], wateh1 f watchz j, Watch3 i watche [

HEW
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5. Specification of Generated Functions

Table 5.1 shows generated functions for the RX210.

Table 5.1  Generated Functions for the RX210
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_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_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 (LVDAa)

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
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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

Clock Frequency Accuracy Measurement Circuit (CAC)

Generated Function

Description

R_PG_CAC_Set

Set up the CAC and start the measurement

R_PG_CAC_ClearFlag_FrequencyError

Clear the frequency error flag

R_PG_CAC_ClearFlag_MeasurementEnd

Clear the measurement end flag

R_PG_CAC_ClearFlag_Overflow

Clear the overflow flag

R_PG_CAC_StartMeasurement

Start the measurement

R_PG_CAC_StopMeasurement

Stop the measurement

R_PG_CAC_GetStatusFlags

Acquire the CAC status flags

R_PG_CAC_GetCounterBufferRegister

Acquire the counter buffer register
(CACNTBR) value

R_PG_CAC_StopModule

Shut down the CAC

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_lOPortRelease

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_PD_LPC_GetDeepSoftwareStandbyCancelFlag

Acquire the value of the deep software
standby cancel request flags

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_RegisterWriteVrcr

Enables or disables writing to the voltage
regulator control register (VRCR)

R_PG_RWP_RegisterWriteLvd

Enables or disables writing to registers
associated with LVD
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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
the voltage regulator control register (VRCR)
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_SetArea_CS<CS area number>

Setup CS area

R_PG_ExtBus_SetEnable

Enable external bus

R_PG_ExtBus_GetErrorStatus

Acquire the status of bus error generation

R_PG_ExtBus_ClearErrorFlags

Clear the bus-error status registers

R_PG_ExtBus_DisableArea_CS<CS area number>

Disable CS area

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
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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 humber>

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

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

Event Link Controller (ELC)

Generated Function

Description

R_PG_ELC_Set

Sets the ELC

R_PG_ELC_SetLink_<peripheral module>

Sets an event link

R_PG_ELC_DisableLink_<peripheral module>

Disables an event link

R_PG_ELC_Set_PortGroup<port group number>

Sets a port group

R_PG_ELC_Set_SinglePort<single-port number>

Sets a single-port pin

R_PG_ELC_AllIEventLinkEnable

Enables all event links

R_PG_ELC_AllEventLinkDisable

Disables all event links

R_PG_ELC_Generate_SoftwareEvent

Generates a software event

R_PG_ELC_GetPortBufferValue_Group<port-group number>

Acquires the value of a port buffer register

R_PG_ELC_SetPortBufferValue_Group<port-group number>

Sets a value for a port buffer register

R_PG_ELC_StopModule

Stops the ELC

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
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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 .
Start the MTU count operation
number>

) ) Start the MTU count operation of two or
R_PG_Timer_SynchronouslyStartCount_MTU_U<unit number> )
more channels simultaneously

R_PG_Timer_HaltCount_MTU_U<unit number>_C<channel )
Halt the MTU count operation
number>

R_PG_Timer_GetCounterValue_MTU_U<unit

Acquire the MTU counter value
number>_C<channel number>

R_PG_Timer_SetCounterValue_MTU_U<unit

number>_C<channel number>(_<phase>)

Set the MTU counter value

R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel ) )
b Acquire and clear the MTU interrupt flags
number>

R_PG_Timer_StopModule_MTU_U<unit number> Shut down the MTU unit

R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel ) )
b Acquire the general register value
number>

R_PG_Timer_SetTGR_<general register>_MTU_U<unit

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

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

R_PG_Timer_SetBuffer_AD_MTU_U<unit number>_C<channel
number>

R_PG_Timer_SetBuffer_CycleData_MTU_U<unit

Set the cycle buffer register
number>_<channels>

R_PG_Timer_SetOutputPhaseSwitch_MTU_U<unit

Switch PWM output level
number>_<channels>

R_PG_Timer_ControlOutputPin_MTU_U<unit

Enable or disable the PWM output
number>_<channels>

R_PG_Timer_SetBuffer_PWMOutputLevel_MTU_U<unit Set the PWM output level in the buffer
number>_<channels> register
R_PG_Timer_ControlBufferTransfer_MTU_U<unit Enable or disable buffer transfer from the
number>_<channels> buffer registers to the temporary registers

Port Output Enable 2 (POE2a)

Generated Function Description

R_PG_POE_Set Set up the POE

) ) Place the timer output pins in
R_PG_POE_SetHiZ_<Timer channels> o
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

) Clear the high-impedance request flags and
R_PG_POE_ClearFlag_<Timer channels/flag>

the output short flags
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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
number>_C<channel number>

Set the TPU general register value

R_PG_Timer_GetRequestFlag_TPU_U<unit number>_C<channel
number>

Acquire and clear the TPU interrupt flags

R_PG_Timer_StopModule_TPU_U<unit number>

Shut down the TPU

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

Halt counting by a TMR

R_PG_Timer_ResumeCount_TMR_U<unit number>(_C<channel

number>)

Resume counting by a TMR

R_PG_Timer_GetCounterValue_TMR_U<unit number>(_C<channel

number>)

Get the counter value of a TMR

R_PG_Timer_SetCounterValue_TMR_U<unit number>(_C<channel

number>)

Set the counter value of a TMR

R_PG_Timer_GetRequestFlag_TMR_U<unit number>(_C<channel

number>)

Acquire and clear the TMR interrupt flags

R_PG_Timer_HaltCountElc_TMR_U<unit number>_C<channel number>

Stop the TMR operation that was started by
the ELC

R_PG_Timer_GetCountStateElc_TMR_U<unit number>_C<channel

number>

Acquire the state of the TMR operation that
was started by the ELC

R_PG_Timer_StopModule _TMR_U<unit number>

Stop a TMR unit

Compare Match Timer (CMT)

Generated Function

Description

R_PG_Timer_Set_CMT_Ux<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_Ux<unit number>_C<channel number>

Halt the CMT count

R_PG_Timer_GetCounterValue_CMT_U<unit number>_C<channel

number>

Acquire the CMT counter value

R_PG_Timer_SetCounterValue_CMT_U<unit number>_C<channel

Set the CMT counter value

R20UT1448EJ0104 Rev.1.04
May 16, 2014

RENESAS

Page 76 of 389




RX210 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

number>

R_PG_Timer_StopModule _CMT_U<unit number>

Shut down the CMT unit

Realtime Clock (RTCb)

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

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
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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

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_I2CMode_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
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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 nhumber>

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

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

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 (S12ADb)

Generated Function

Description

R_PG_ADC_12_Set S12ADO

Sets up the 12-bit A/D converter

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_S12ADO

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

R_PG_ADC_12_GetResult_DblITrigger_S12ADO0

Gets the result of A/D conversion in
response to the second trigger in the
double-trigger mode

R_PG_ADC_12_GetResult_SelfDiag_S12AD0

Gets the result of A/D conversion as part of
self diagnosis by the A/D converter

R_PG_ADC_12_StopModule_S12ADO0

Shuts down the 12-bit A/D converter

D/A Converter (DA)

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
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input the data

R_PG_DAC_StopOutput_C<channel number>

Stop output

R_PG_DAC_ControlOutput_C<channel number>

Input the data

R_PG_DAC_Set_C0_C1

Set up the D/A converter channel (DAO and
DA1)

Temperature Sensor (TEMPSa)

Generated Function

Description

R_PG_TS_Set

Set up a Temperature sensor

R_PG_TS_StartPGA

Start the PGA circuit of Temperature
sensor

R_PG_TS_StopPGA

Stop the PGA circuit of Temperature sensor

R_PG_TS_StopModule

Shuts down the Temperature sensor

Comparator A (CMPA)

Generated Function

Description

R_PG_CPA_Set_CP<comparator circuit number>

Sets up comparator n n: Al or A2

R_PG_CPA_Disable_CP<comparator circuit number>

Disable comparator n circuit n: Al or A2

R_PG_CPA_GetStatus

Get comparator A status flag

Comparator B (CMPB)

Generated Function

Description

R_PG_CPB_Set_CPB<channel number>

Sets up a channel for comparator B

R_PG_CPB_GetStatusFlag_CPB<channel number>

Acquires the value of the monitor flag

R_PG_CPB_StopModule_CPB<channel number>

Stops the selected channel of comparator B

Data Operation Circuit (DOC)

Generated Function

Description

R_PG_DOC_Set

Set up the Data Operation Circuit

R_PG_DOC_GetStatusFlag

Acquire the status of the data operation

circuit

R_PG_DOC_GetResult

Acquire the result of data operation

R_PG_DOC_InputData

Input data

R_PG_DOC_UpdateData

Update data

R_PG_DOC_StopModule

Disable the data operation circuit

R20UT1448EJ0104 Rev.1.04
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51 Clock-Generation Circuit

51.1 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
Details Sets up each clock source and starts the oscillation.
Switches the internal clock source to the clock which is specified on GUI.
Sets the frequency of the system clock (ICLK), the peripheral module clocks (PCLKB and
PCLKD), the FlashlIF clock (FCLK), and the external bus clock (BCLK).
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(double wait_time)

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);
}
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51.3 R_PG_Clock Start MAIN

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_Clock_Start. MAIN(void)
Start the main clock oscillator

The main clock or PLL circuit is set to be used on GUL.

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Starts the main clock oscillator.
If 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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515 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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51.6 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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5.1.7 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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51.8 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();
}
R20UT1448EJ0104 Rev.1.04 RENESAS Page 88 of 389

May 16, 2014



RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.1.9 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.n”

void func(void)

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

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_Clock Stop_ HOCO(void)
Stop the high-speed on-chip oscillator (HOCO)

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

None

true Setting was made correctly
false Setting failed
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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5.1.11 R_PG_Clock PowerON_HOCO

Definition bool R_PG_Clock PowerON_HOCO(void)
Description Turn on 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 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.n”

void func(void)

{
/[Turn on the HOCO power supply
R_PG_Clock_PowerON_HOCO();
}
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5.1.12 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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5.1.13 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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5.1.14 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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5.1.15 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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5.1.16 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.n”

void func(void)

{
/IDisable BCLK pin output
R_PG_Clock_Disable_BCLK_PinOutput();
}
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5.1.17 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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5.1.18 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.n”

void func(void)

{
/IDisable main clock oscillation stop detection function
R_PG_Clock_Disable_ MAIN_StopDetection();
}
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5.1.19 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.n”

bool stop;

void func(void)

{
/IAcquire the main clock oscillation stop detection flag
R_PG_Clock_GetFlag_MAIN_StopDetection( &stop );
}
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5.1.20 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.n”

void func(void)

{
/IClear the main clock oscillation stop detection flag
R_PG_Clock_ClearFlag_MAIN_StopDetection();
}
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5.1.21 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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5.1.22 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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5.1.23 R_PG_Clock GetHOCOPowerStatus

Definition
Description

Parameter

Return value

File for output

bool R_PG_Clock GetHOCOPowerStatus ( bool* power )

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

bool* power The address of storage area for the value of the HOCO power supply
bit
(0:ON 1:0FF)

true Acquisition of the flag succeeded

false Acquisition of the flag failed

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 );
}
R20UT1448EJ0104 Rev.1.04 RENESAS Page 103 of 389

May 16, 2014




RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.2 Voltage Detection Circuit (LVDAa)

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();
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52.2 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, &lvd1l_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 Clock Frequency Accuracy Measurement Circuit (CAC)

53.1 R_PG_CAC_Set

Definition
Description
Parameter

Return value

File for output

bool

R_PG_CAC_Set(void)

Set up the CAC and start the measurement

None

true Setting was made correctly
false Setting failed
R_PG_CAC.c

RPDL function R_CAC Create
Details Sets up the clock frequency accuracy measurement circuit (CAC) and starts the
measurement.
Call R_CGC_Set to set up the clocks before calling this function.
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();
//Set up the CAC and start the measurement
R_PG_LVD_Set (void);
}
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5.3.2 R_PG_CAC_ClearFlag_FrequencyError

Definition bool R_PG_CAC_ClearFlag_FrequencyError(void)
Description Clear the frequency error flag
Conditions for The frequency error interrupt (FERRF) is set to be enabled on GUI.
output
Parameter None
Return value true Clearing succeeded
false Clearing failed
File for output R_ PG _CAC.c
RPDL function R_CAC_Control
Details » Clear the frequency error flag
Example A case where the setting has been made in the GUI as follows.

« The frequency error interrupt (FERRF) has been set

« CacErrIntFunc has been specified as the frequency error interrupt (FERRF) notification
function name

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

#include “R_PG_default.h”

void CacErrIntFunc(void)

{
/[Operation when the frequency error interrupt occurs
func2();
/[Clear the frequency error flag
R_PG_CAC_ClearFlag_FrequencyErro();

}

void funcl(void)

{
//Set up the clocks
R_PG_Clock_Set();
//Set up the CAC and start the measurement
R_PG_LVD_Set (void);

}
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5.3.3 R_PG_CAC_ClearFlag_MeasurementEnd

Definition bool R_PG_CAC_ClearFlag_MeasurementEnd(void)
Description Clear the measurement end flag
Conditions for The measurement end interrupt (MENDF) is set to be enabled on GUI.
output
Parameter None
Return value true Clearing succeeded
false Clearing failed
File for output R_ PG _CAC.c
RPDL function R_CAC_Control
Details » Clear the measurement end flag
Example A case where the setting has been made in the GUI as follows.

»  The measurement end interrupt (MENDF) has been set

« CacEndIntFunc has been specified as the measurement end interrupt (MENDF)
notification function name

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

#include “R_PG_default.h”

void CacEndIntFunc(void)

{
/[Operation when the frequency error interrupt occurs
func2();
/[Clear the measurement end flag
R_PG_CAC_ClearFlag_MeasurementEnd();

}

void funcl(void)

{
//Set up the clocks
R_PG_Clock_Set();
//Set up the CAC and start the measurement
R_PG_LVD_Set (void);

}
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5.34 R_PG_CAC_ClearFlag_Overflow

Definition bool R_PG_CAC_ClearFlag_Overflow(void)
Description Clear the overflow flag
Conditions for The overflow interrupt (OVFF) is set to be enabled on GUI.
output
Parameter None
Return value true Clearing succeeded
false Clearing failed
File for output R_ PG _CAC.c
RPDL function R_CAC_Control
Details » Clear the overflow flag
Example A case where the setting has been made in the GUI as follows.

» The overflow interrupt (OVFF) has been set
« CacOvlIntFunc has been specified as the overflow interrupt (OVFF) notification function

name
/lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void CacOvIntFunc(void)
{
/[Operation when the overflow interrupt occurs
func2();
/[Clear the overflow flag
R_PG_CAC_ClearFlag_Overflow();
}
void funcl(void)
{
//Set up the clocks
R_PG_Clock_Set();
//Set up the CAC and start the measurement
R_PG_LVD_Set (void);
}
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5.3.5 R _PG_CAC_StartMeasurement

Definition bool R_PG_CAC_StartMeasurement(void)

Description Start the measurement

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_ PG _CAC.c

RPDL function R_CAC_Control

Details * Resumes the measurement which has been stopped by R_PG_CAC_StopMeasurement.

Example
#include “R_PG_default.h”

void funcl(void)

{

//Stop the measurement
R_PG_CAC_StopMeasurement();

}

void func2(void)

{

//Start the measurement
R_PG_CAC_StartMeasurement();

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

Definition bool R_PG_CAC_StopMeasurement(void)
Description Stop the measurement
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_ PG _CAC.c
RPDL function R_CAC_Control
Details » Stops the measurement
Example Refer to the example of R_PG_CAC_StartMeasurement.
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5.3.7 R_PG_CAC_GetStatusFlags

Definition bool R_PG_CAC_GetStatusFlags(bool *err, bool *end, bool *ov)

Description Acquire the CAC status flags

Parameter bool *err The address of storage area for the frequency error flag
bool *end The address of storage area for the measurement end 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 _CAC.c

RPDL function R_CAC_GetStatus

Details « Acquires the frequency error flag, the measurement end flag and the overflow flag.

Example

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

bool g_err;
bool g_end;
bool g_ov;

void func(void)

{
/IAcquire the CAC status flags
bool R_PG_CAC_GetStatusFlags(&g_err, &g_end, &g_ov);
}
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5.3.8 R_PG_CAC_GetCounterBufferRegister

Definition
Description

Parameter

Return value

File for output

bool R_PG_CAC_GetCounterBufferRegister(uintl6_t *cacntbr_val)

Acquire the counter buffer register (CACNTBR) value

uintlé_t The address of storage area for the counter buffer register
*cacntbr_val (CACNTBR) value

true Acquisition succeeded

false Acquisition failed

R_PG_CAC.c

RPDL function R_CAC_GetStatus
Details Acquires the counter buffer register (CACNTBR) value
Example /lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”
uint16_t cacntbr_val;
void func(void)
{
/IAcquire the counter buffer register value
R_PG_CAC_GetCounterBufferRegister( &cacntbr_val );
}
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5.3.9 R_PG_CAC_StopModule

Definition
Description
Parameter

Return value

File for output

bool R_PG_CAC_StopModule(void)

Shut down the CAC

None

true Stopping succeeded
false Stopping failed
R_PG _CAC.c

RPDL function R_CAC _Destroy
Details Shuts down the clock frequency accuracy measurement circuit (CAC).
Example /lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.h”
void func(void)
{
//Shut down the CAC
R_PG_CAC_StopModule();
}
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54 Low Power Consumption

54.1 R _PG_LPC_Set

Definition bool R_PG_LPC_Set (void)

Description Set up the low power consumption functions.

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_LPC.c

RPDL function R_LPC_Create

Details «  This function configures the low power conditions.

e Call this function before starting the clock source for which you have set the oscillation
settling time through the GUI.

Example /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 /Nnclude "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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5.4.4 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);
}
R20UT1448EJ0104 Rev.1.04 RENESAS Page 120 of 389

May 16, 2014




RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.4.5 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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5.4.6 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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5.4.7 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

: Middle-speed operating mode 1A
: Middle-speed operating mode 1B
: Low-speed operating mode 1

: Low-speed operating mode 2

: Middle-speed operating mode 2A
6 : Middle-speed operating mode 2B

aa b WODN B

Middle-speed operating mode 2A and middle-speed operating mode
2B can be selected only for the product of chip version B (Part No. :

R5F5210XAXXX).
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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5.4.9 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 ){
/I 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_PD_LPC_GetDeepSoftwareStandbyCancelFlag

Definition bool R_PD_LPC_GetDeepSoftwareStandbyCancelFlag

(bool * irqO, bool * irq1, bool * irg2, bool * irg3,
bool * irg4, bool * irg5, bool * irg6, bool * irq7,
bool * Ivd1, bool * Ivd2, bool * rtc_period, bool * rtc_alarm,
bool * nmi, bool * sda, bool * scl )

Description Acquire the value of the deep software standby cancel request flags.

Parameter bool *irg0 The address of storage area for the flag of cancel request by IRQO
bool *irql The address of storage area for the flag of cancel request by IRQ1
bool *irg2 The address of storage area for the flag of cancel request by IRQ2
bool *irg3 The address of storage area for the flag of cancel request by IRQ3
bool *irg4 The address of storage area for the flag of cancel request by IRQ4
bool *irg5 The address of storage area for the flag of cancel request by IRQ5
bool *irg6 The address of storage area for the flag of cancel request by IRQ6
bool *irq7 The address of storage area for the flag of cancel request by IRQ7
bool *lvdl The address of storage area for the flag of cancel request by LVD1
bool *lvd2 The address of storage area for the flag of cancel request by LVD2

bool * rtc_period | The address of storage area for the flag of cancel request by RTC
periodic interrupt

bool * rtc_alarm The address of storage area for the flag of cancel request by RTC
alarm interrupt

bool *nmi The address of storage area for the flag of cancel request by NMI
bool * sda The address of storage area for the flag of cancel request by SDA-DS
bool * scl The address of storage area for the flag of cancel request by SCL-DS
Return value True Acquisition succeeded
False Acquisition failed
File for output R_PG_LPC.c
RPDL function R_LPC_GetStatus
Details «  This function acquires the value of the deep software standby cancel request 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.
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Example

#include "R_PG_default.h"
bool irqo;

bool nmi;

void func(void)

{

&irq0, 0, O, O,

0, 0, 0, 0O,

0, 0o, 0, 0

&nmi, 0, O )
if(irq0 ){

I/l form IRQO-A is detected

}
if( nmi ){

}

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

/I Acquire the deep software standby cancel request flags (IQRO-A and NMI)
R_PD_LPC_GetDeepSoftwareStandbyCancelFlag ( &irq0, 0, 0, 0, 0, 0, 0, &nmi );
R_PD_LPC_GetDeepSoftwareStandbyCancelFlag (

Il Processing when the deep software standby cancel request

Il Processing when the deep software standby cancel request form NMI is detected
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5.4.13 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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5.4.14 R_PG_LPC_GetStatus

Definition bool R_PG_LPC_GetStatus(uint32_t *data)
Description Get the status of the low power consumption functions.
Parameter uint32_t *data | The address of storage area for the status data
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.
b31-b25 b24
0 Operating Power Control Mode transition 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 LVvD2 LvVD1l | 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 1c Inc NMI RTC RTC LVD2 LVvD1
(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

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

#include "R_PG_default.h"

uintl6_t data;

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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5.4.15 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 );

/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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5.4.16 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);

R20UT1448EJ0104 Rev.1.04 RENESAS Page 134 of 389

May 16, 2014

Specification of Generated Functions




RX210 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

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);

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

/I Enable writing to the voltage regulator control register (VRCR).
R_PG_RWP_RegisterWriteVrer( 1);

/I Enable writing to registers associated with LVD.
R_PG_RWP_RegisterWriteLvd(1);

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

void func2(void)

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

/I 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 the voltage regulator control register (VRCR).
R_PG_RWP_RegisterWriteVrer( 0);
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// Disable writing to registers associated with L\VD.
R_PG_RWP_RegisterWriteLvd(0);
// Disable writing to pin-function selection registers.
R_PG_RWZP_RegisterWriteMpc( 0 );

}

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
// the operating mode, low power comsumption, and software reset is enabled or
// disabled.
R_PG_RWP_GetStatusModeLpcReset(&mode_Ipc_reset);
/I Acquire the value indicating whether writing to the voltage regulator control
Il register (VRCR) is enabled or disabled.
R_PG_RWP_GetStatusVrcr(&vrcer);
/I 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.
R20UT1448EJ0104 Rev.1.04 RENESAS Page 137 of 389

May 16, 2014



RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.5.1 R_PG_RWP_RegisterWriteVrcr

Definition bool R_PG_RWP_RegisterWriteVrcr ( bool enable )
Description Enables or disables writing to the voltage regulator control register (VRCR)
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 the voltage regulator control register (VRCR).
Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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5.5.2 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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5.5.3 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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554 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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555 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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551 R_PG_RWP_GetStatusVrcr

Definition bool R_PG_RWP_GetStatusVrcr ( bool * vrcr)
Description Acquires a value indicating whether writing to the voltage regulator control register

(VRCR) is enabled or disabled

Parameter bool * vrcr Whether writing to VRCR 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 the voltage regulator control register
(VRCR) is enabled or disabled.
Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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5.5.2 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.
R20UT1448EJ0104 Rev.1.04 RENESAS Page 144 of 389

May 16, 2014



RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.5.3 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 IRQ7 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 IRQ7 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 IRQ7

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 IRQ7

RPDL function R_INTC_ControlExtInterrupt

Details » Disables an external interrupt (IRQO to IRQ7).

»  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_EXxtInterrupt_GetRequestFlag_<interrupt type> (bool * flag)

<interrupt type>: IRQO to IRQ7 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 IRQ7 or NMI
RPDL function R_INTC_GetExtInterruptStatus
Details » Acquires the interrupt request flag for an external interrupt (IRQO to IRQ7 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 IRQ7 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 IRQ7 or NMI

RPDL function R_INTC_ControlExtInterrupt
Details « Clears the interrupt request flag for an external interrupt (IRQO to IRQ7 or NMI).

- Ifthe 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 IRQ7 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 IRQ7 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 IRQ7 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 IRQ7 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)

{

/[Processing 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 (I) 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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57 Buses

57.1 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_SetArea CS<CS area number>

Definition bool R_PG_ExtBus_SetArea_CS<CS area number>(void)
<CS area number>: 0to 3

Description Set up CS area

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_CS<CS area number>.c
<CS area number>: 0 to 3

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.

/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();
//Set up CS1
R_PG_ExtBus_SetArea_CS1();
//Set up CS2
R_PG_ExtBus_SetArea_CS2();
//[Enable the external bus
R_PG_ExtBus_SetEnable();

}
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5.7.4 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>
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5.7.5 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

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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5.7.6 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).

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

notification function.

/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();

}

/IBus error notification function
void BusErrFunc(void)

{

bool addr_err;
uint8_t master;
uintl6_terr_addr;

/IAquire bus error status
if(addr_err ){

}

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

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

/IProcessing when illegal address access error occurs
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5.7.7 R_PG_ExtBus_ DisableArea_CS<CS area number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ExtBus_DisableArea_CS<CS area number>(void)

<CS area number>:0to 3
Disable CS area

None
true Setting was made correctly
false Setting failed

R_PG_ExtBus_CS<CS area number=>.c
<CS area number>: 0 to 3
R_BSC_Destroy

Disables CS area

/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();

}

void func2(void)

{
/[Disable CSO

R_PG_ExtBus_DisableArea_CSO0();
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5.7.8 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)

{
lNnitialize 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 DmacOlIntFunc (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();

R20UT1448EJ0104 Rev.1.04 RENESAS Page 170 of 389

May 16, 2014




RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

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();
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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(); // 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 DMACQO 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_ClearinterruptFlag_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_CO0();
}
/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.

* DMACQO 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.
* DMACO 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
Il 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_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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5.8.21 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 Data Transfer Controller (DTCa)

59.1 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();
}
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5.9.2 R_PG_DTC_Set_<trigger source>

Definition

Description

Parameter

Return value

File for output

bool R_PG_DTC_Set_<trigger source> (void)

< trigger source >

SWINT Software interrupt

CMIOto 3 CMTO to 3 compare match interrupt

SPRIO RSPIO receive interrupt

SPTIO RSPI0 transmit interrupt

CMPBO or 1 Comparator BO or 1 interrupt

IRQOto 7 External interrupts

S12ADI0 AJ/D scan end interrupt

GBADI Group B scan end interrupt

ELSR18I ELC interrupt

ELSR19I ELC interrupt

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 MTU4 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
TGIOAto D TPUO input capture/compare match A to D interrupt
TGI1lAorB TPUL1 input capture/compare match A or B interrupt
TGI2A0orB TPU?2 input capture/compare match A or B interrupt
TGI3A to TGIOD 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
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

DMACOI to 3l DMACAQ to 3 interrupt

RXI0 to 12 SCIO0 to 12 receive data full interrupt

TXI0to 12 SCIO0 to 12 transmit data empty interrupt

ICRXIO RIICO receive data full interrupt

ICTXIO RIICO transmit data empty interrupt

Set the DTC transfer data

None

true Setting was made correctly
false Setting failed
R_PG_DTC.c
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RPDL function

Details

Example

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.

/lIinclude "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

/[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 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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5.9.3 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.

/lInclude "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
/I when the trigger is input. To stop the data transfer, disable the interrupt.)
R_PG_Extinterrupt_Disable_IRQO();
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5.9.4 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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5.9.5 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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5.9.6 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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5.10 Event Link Controller (ELC)

5.10.1 R _PG_ELC_Set

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ELC_Set (void)

Sets the ELC

None

true Setting was made correctly.
false Setting failed.

R_PG ELC.c

R_ELC_Create

Releases the ELC from the module-stop state.

After an event link with interrupt 1 or 2 has been set and an interrupt notification function

has been specified, that function is called in response to the generation of an interrupt

request for the CPU. The interrupt notification function must be in the following format:
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.

This function must be called before any other ELC functions.

The following settings have been made through the GUI.

Set an event link with interrupt 1.
Specify ElclintFunc as the interrupt notification function.

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

void func(void)

{
I Set up the event link controller (ELC).
R_PG_ELC_Set();

/l Set an event link.
R_PG_ELC_SetLink_Interruptl();

// Enable all event links.
R_PG_ELC_AllEventLinkEnable();
}
/I Interrupt notification function
void ElclintFunc(void)
{
/I Interrupt handling

// Disable the event link.
R_PG_ELC DisableLink_Interrupt1();

}

R20UT1448EJ0104 Rev.1.04 RENESAS Page 195 of 389

May 16, 2014




RX210 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.10.2 R_PG_ELC_SetLink_<peripheral module>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ELC_SetLink_<peripheral module> (void)

<peripheral module>

MTU1 to 4 Multi-function timer pulse unit 2 (MTUZ2a) channel 1 to 4
CMT1 Compare match timer (CMT) channel 1

TMRO or 2 8-bit timer (TMR) channel 0 or 2

ADC12 12-hit A/D converter (S12ADb)

DAO D/A converter channel 0

Interruptl or 2

Interrupt 1 or 2

Output_Groupl or 2

Output port group 1 or 2

Input_Groupl or 2

Input port group 1 or 2

SinglePort0 to 3

Single port0to 3

ClockSource

Changing the clock source

POE2

Port output enable 2 (POE2a)

Sets an event link

When a module to receive an event is specified, functions for that module are generated.

None

true Setting was made correctly.
false Setting failed.

R_PG _ELC.c

R_ELC_Control

Sets a link between an event and the module receiving the event signal.

Specifies the action to be taken by the module on receiving the event signal.

Call R_PG_ELC_AllEventLinkEnable to enable the event links.

If you have selected the event counter as [Operation when event is input] for CMT1, call
this function and then R_PG_Timer_StartCount_ CMT_U<unit number>_C<channel
number> before enabling the event links that have been set.

If you have selected the count start/event counter as [Operation when event is input] for
TMRO/TMR?2, call this function and then R_PG_Timer_Start TMR_U<unit
number>_C<channel number> before enabling the event links that have been set.

Refer to the example of R_PG_ELC_Set.
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5.10.3 R_PG_ELC_DisableLink_<peripheral module>

Definition

Description

Conditions for

output
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ELC DisableLink_<peripheral module> (void)

<peripheral module>

MTU1 to 4 Multi-function timer pulse unit 2 (MTUZ2a) channel 1 to 4
CMT1 Compare match timer (CMT) channel 1

TMRO or 2 8-bit timer (TMR) channel 0 or 2

ADC12 12-hit A/D converter (S12ADb)

DAO D/A converter channel 0

Interruptl or 2

Interrupt 1 or 2

Output_Groupl or 2

Output port group 1 or 2

Input_Groupl or 2

Input port group 1 or 2

SinglePort0 to 3

Single port0to 3

ClockSource

Changing the clock source

POE2

Port output enable 2 (POE2a)

Disables an event link

When a module to receive an event is specified, functions for that module are generated.

None

true Setting was made correctly.
false Setting failed.

R_PG ELC.c

R_ELC_Control

Disables an event link that has been set.

Refer to the example of R_PG_ELC_Set.
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5.104 R_PG_ELC_Set_PortGroup<port group number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ELC_Set PortGroup<port group number> (void)

<port group number>: 1 or 2

Sets a port group

Any of the bits having been selected for [Include in port group] under [Output port group
and Input port group].

None

true Setting was made correctly.
false Setting failed.

R_PG ELC.c

R_ELC_Control
The bits selected through the GUI will compose port group 1 (port B) or port group 2
(port E).
Sets event conditions for the port group.
The following settings have been made through the GUI.
PBO to PB3 are selected for input during the process of setting 1/0 ports.
The following item is selected as the event signal for input port group 1:
[Software event signal]
The following item is selected as the action to be taken on input of the event signal for
input port group 1:
[Transfer the signal value of the external pin to PDBFn]
Input port group 1 includes the following bits:
[PBO to PB3]

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

uint8_t pdbfl_val; // Destination for storage of the value of port buffer register 1

void funcl(void)

{
I0_PORT_Set PBO0(); // Setan 1/O port pin (PBO).
I0_PORT_Set PB1(); //Setan I/O port pin (PB1).
I0_PORT _Set PB2(); // Setan I/O port pin (PB2).
I0_PORT_Set PB3(); //Setan I/O port pin (PB3).

R_PG_

R_PG_

R_PG_

R_PG_

R_PG_ELC_Set(); // Set up the event link controller (ELC).
R_PG_ELC_SetLink_Input_Groupl(); // Setan event link.
R_PG_ELC_Set PortGroupl(); // Set the port group.
R_PG_ELC_AlIEventLinkEnable(); // Enable all event links.
R_PG_ELC_Generate_SoftwareEvent(); // Generate a software event.

¥

void func2(void)
{
R_PG_ELC_GetPortBufferValue_Groupl(&pdbfl_val); // Acquire the value of the
/I port buffer register.
R_PG_ELC_StopModule(); // Stop the ELC

}
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5.10.5 R_PG_ELC_Set_SinglePort<single-port number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ELC_Set_SinglePort<single-port number> (void)
<single-port number>: 0 to 3
Sets a single-port pin

The single-port setting satisfies the following conditions:
1. Any of port pins 0 to 3 is selected during the process of setting port pins.
2. Event conditions can be selected.

Note: This function is not usable when the port pins have been selected for output.

None

true Setting was made correctly.
false Setting failed.
R_PG_ELC.c

R_ELC_Control

This function specifies the bit selected through the GUI as a single-port pin.
This function sets the event condition for the single-port pin.
This function is only usable when the port pins have been selected for input.

The following settings have been made through the GUI.

PBO is selected for input during the process of setting 1/O port pins.

The following item is selected as the event signal for interrupt 1:

[Input edge detection signal of single input port 0]

[CPU or CPU (After activating DMAC)] is selected as the action to be taken on input of
the event signal for interrupt 1.

[PBO] is selected as [Port settings] for single port pin 0.

[Detect the falling edge] is selected as [Event generation condition] for single port pin 0.

/I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uint8_t elclint_count=0; // Number of times interrupts are generated

void func(void)

{
R_PG_IO_PORT_Set PBO(); // Set individual I/O port pins.
R_PG_ELC_Set(); // Set up the event link controller (ELC).
R_PG_ELC_SetLink_Interruptl(); // Setan event link.
R_PG_ELC_Set_SinglePort0(); // Set the single-port pin.
R_PG_ELC_AllEventLinkEnable(); // Enable all event links.

}

/I Interrupt notification function
void ElclintFunc(void)

{
¥

elclint_count++;
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5.10.6 R_PG_ELC AllEventLinkEnable

Definition bool R_PG_ELC_AllEventLinkEnable (void)
Description Enables all event links
Conditions for None
output
Return value true All event links were successfully enabled.
false Enabling of all event links failed.
File for output R_PG ELC.c
RPDL function R_ELC_Control
Details = This function enables all event links that have been made.
Example Refer to the example of R_PG_ELC_Set.
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5.10.7 R_PG_ELC_AllEventLinkDisable

Definition bool R_PG_ELC_AllEventLinkDisable (void)

Description Disables all event links

Parameter None

Return value true All event links were successfully disabled.

false Disabling of all event links failed.

File for output R_PG ELC.c

RPDL function R_ELC_Control

Details *  This function disables all event links that have been made.

Example Refer to the example of R_PG_ELC_Set_SinglePort<single-port number>.
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5.10.8 R_PG_ELC Generate_SoftwareEvent

Definition bool R_PG_ELC_Generate_SoftwareEvent (void)
Description Generates a software event
Conditions for A software event signal is selected as the event signal.
output
Parameter None
Return value true A software event was successfully generated.
false Generation of a software event signal failed.
File for output R_PG ELC.c
RPDL function R_ELC_Control
Details = This function generates a software event.
Example Refer to the example of R_PG_ELC_Set.
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5.10.9 R_PG_ELC_GetPortBuffervValue Group<port-group number>

Definition bool R_PG_ELC_GetPortBufferValue_Group<port-group number> (uint8_t * reg_val)
<port-group number>: 1 or 2
Description Acquires the value of a port buffer register
Conditions for Any of the bits having been selected for [Include in port group] under [Output port group n
output and Input port group n].
n:lor?2
Parameter uint8_t * reg_val | Destination for storage of the value of the port buffer register
Return value true The value was successfully acquired.
false Acquisition failed.
File for output R_PG ELC.c
RPDL function R_ELC_Read
Details = This function acquires the value of the port buffer register.

When <port-group number> is 1:
The value of PDBF1 (port buffer register 1) is acquired.
When <port-group number> is 2:
The value of PDBF2 (port buffer register 2) is acquired.

Example Refer to the example of R_PG_ELC_Set_PortGroup<port-group number=>.
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5.10.10 R_PG_ELC_SetPortBufferValue_Group<port-group number>

Definition bool R_PG_ELC_SetPortBufferValue_Group<port-group number> (uint8_t reg_val)
<port-group number>: 1 or 2
Description Sets a value for a port buffer register
Conditions for Any of the bits having been selected for [Include in port group] under [Output port group n
output and Input port group n].
n:1lor?2
Parameter uint8_t reg_val | Value to be set for the port buffer register
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_ELC.c
RPDL function R_ELC_ Write
Details «  This function sets a value for the port buffer register.

When <port-group number> is 1:
The value is set in PDBF1 (port buffer register 1).
When <port-group number> is 2:
The value is set in PDBF2 (port buffer register 2).
Example The following settings have been made through the GUI.
PB4 to PB7 are selected for output during the process of setting 1/O ports.
The following item is selected as an event signal for output port group 1:
[Software event signal]
The following item is selected as an action to be taken on input of the event signal for
output port group 1:
[Output the buffer value]
Output port group 1 includes the following bits:
[PB4 to PB7]

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

void func(void)
{
uint8_t pdbfl_val = 0xf0; // The value to be set for port buffer register 1

R_PG_IO_PORT_Set _PB4(); //Setan 1/0 port pin (PB4).
R_PG_IO_PORT_Set_PB5(); //Setan 1/O port pin (PB5).
G_lO_PORT_Set PB6(); // Setan I/O port pin (PB6).

I0_PORT_Set_PB7(); // Setan I/0 port pin (PB7).

G
G_ELC_Set(); // Set up the event link controller (ELC).
G_ELC_SetLink_Output_Group1(); // Set an event link.
G_ELC_Set_PortGroupl(); // Set the port group.
G_ELC_SetPortBufferValue_Groupl(pdbfl_val); // Set the value for the port
/I buffer register.
ELC_AllIEventLinkEnable(); // Enable all event links.
ELC_Generate_SoftwareEvent(); // Generate a software event.

R_P
R_P
R_P
R_P
R_P
R_P

R_PG_
R_PG_
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5.10.11 R_PG_ELC_StopModule

Definition bool R_PG_ELC_StopModule (void)

Description Stops the ELC

Parameter None

Return value true The ELC was successfully stopped.

false Stopping the ELC failed.

File for output R_PG ELC.c

RPDL function R_ELC_Destroy

Details «  This function disables all event links and places the ELC in the module-stop state.

Example Refer to the example of R_PG_ELC_Set PortGroup<port-group number>.
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5.11 |I/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>:0to 5, Ato E,Hand 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>:0to 5, Ato E,Hand 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 1/0 port] has been selected in a
port.

When set as an output port (high-drive output), all bits change to normal outputs when

entering deep software standby.

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

void

{

func(void)

/[Handle unavailable pins
R_PG_IO_PORT_SetPortNotAvailable();

/ISet PO.
R_PG_1O_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>:0to 5, Ato E,Hand 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>:0to 5, Ato E,Hand 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 /linclude "R_PG_<project name>.h" to use this function.

#include "R_PG_default.h"

void func(void)

{
//Set PO3.
R_PG_IO_PORT_Set P03();
//Set PO5.
R_PG_IO_PORT_Set_PO5():

}
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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>:0to 5, Ato E,Hand 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>:0to 5, Ato E,Hand 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_10_PORT_Read_P0( &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>:0to 5, Ato E,Hand 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 5, Ato E, Hand 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_p03, data_p05;

void func(void)

{
/[Acquire the state of pin P03.
R_PG_IO_PORT_Read P03( & data_p03);
/[Acquire the state of pin PO5.
R_PG_IO_PORT_Read P05( & data_p05);
}
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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>:0to 5, Ato E,Hand 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>:0to 5, Ato E,Hand 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 0x28 from PO.
R_PG_IO_PORT_Write_PO( 0x28);
}
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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>:0to 5, Ato E,Hand 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>:0to 5, Ato E,Hand 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.

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

#include "R_PG_default.h"

void

{

func(void)

//Set PO3.
R_PG_IO_PORT_Set_P03();

//Set PO5.
R_PG_IO_PORT_Set_P05();
/[Output low level from P03.
R_PG_IO_PORT_Write_P03( 0x00);

/[Output high level from PO5.
R_PG_IO_PORT_Write_P05( 0x01 );
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5.11.7 R_PG_I0_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 other than 100-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, //n2 : disable
0, //p3 : disable
0//n3 : disable
)i
/I Start the MTU3 and 4 count operation
R_PG_Timer_SynchronouslyStartCount MTU_UO(
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 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

Description Start the MTU count operation
Parameter None
Return value true Setting was made correctly
false Setting 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 » 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.
*  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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5.12.3 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>
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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

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_UO_CS5 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
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_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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5.12.5 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_UO_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_UO();
}
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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
uintl6é_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
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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>:

MTUL1, 2 :AorB
MTUS, 4 :A,B,CorD
MTU5 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);

}
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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 nl1_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>
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5.12.15 R_PG_Timer_SetBuffer PWMOutputLevel MTU_U<unit number>_<channels>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_SetBuffer PWMOutputLevel MTU_U<unit number>_<channels>

(bool p1_high, bool n1_high, bool p2_high,
bool p3_high, bool n3_high )
<unit number>: 0
<channels>: C3_C4

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

R_MTU2_ControlUnit

« This function sets the output level settings to the timer output level buffer register

(TOLBR)

void func (void)

{
¥

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

R_PG_Timer_SetBuffer_ PWMOutputLevel MTU_UO0_C3 C4(0,0,0,0,0,0);
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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_UO0_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 MTUO, 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_UO_CO0();  //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 MTUOQ
}
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_

Definition

Description

POE_GetRequestFlagHiZ_<Timer channels/flag>

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)

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

File for output
RPDL function

Details .

true Acquisition succeeded
false Acquisition failed
R_PG_POE.c

R_POE_GetStatus

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 );

/[Processing when the high-impedance request signal is input

R_PG_POE_ClearFlag_MTU3_4(); //Clear high-impedance request flag

R20UT1448EJ0104
May 16, 2014

Rev.1.04 RENESAS Page 234 of 389




RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

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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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
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
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 0 was set up

»  TpuOlcCmAIntFunc 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_UO0(); //Set up the TPU unit0

}

void TpuOlcCmAIntFunc(void)
{

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

}

R20UT1448EJ0104 Rev.1.04 RENESAS Page 237 of 389

May 16, 2014



RX210 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

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
<channel number>: 0to 5

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
<channel number>: 0to 5

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 channel 1 was set up

»  TpullcCmAlIntFunc 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_UO_C1(); //Set up the TPU1 and start count

}

void TpullcCmAlntFunc(void)
{

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

}
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5.14.3 R_PG_Timer_SynchronouslyStartCount_TPU_U<unit number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_SynchronouslyStartCount TPU_U<unit number>
(bool ch0, bool chl, bool ch2, bool ch3, bool ch4, bool ch5)

<unit number>: 0

Start the TPU count operation of two or more channels simultaneously

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)
true Setting was made correctly.

false Setting failed.

R_PG_Timer_TPU_U<unit number>.c

<unit number>: 0
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.

A case where the setting is made as follows.
TPU unit 0 channel 0 and 1 was set up

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

void func(void)

{

//Set up the TPUO and TPU1
R_PG_Timer_Set_ TPU_UO ();

/I Start the TPUO and 1 count operation
R_PG_Timer_SynchronouslyStartCount MTU_UO(

1, //chO
1, /ichl
0, /lch2
0, /lch3
0, //ch4
0 //ch5
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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

bool R_PG_Timer_HaltCount_TPU_U<unit number>_C<channel number> (void)
<unit number>: 0
<channel number>: 0to 5

Halt the TPU count

None
true Halting succeeded.
false Halting failed.

R_PG_Timer_TPU_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 5

RPDL function R_TPU_ControlChannel
Details » 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>
Example A case where the setting is made as follows.
e TPU channel 1 was set up
»  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 TPU1 and start count
}
void TpullcCmAlntFunc(void)
{
R_PG_Timer_HaltCount_TPU_U1 C1(); /[Halt the TPU1 count
func_cmA(); /[Processing in response to a compare match A interrupt
R_PG_Timer_ResumeCount TPU U1l C1
0; /IResume the TPU1 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>: 0
<channel number>: 0to 5

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
<channel number>: 0to 5

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 channel 5 was set up
TpuSlcCmAlntFunc 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_C5(); //Set up the TPU5 and start count
}
void Tpu5lcCmAlIntFunc(void)
{
R_PG_Timer_HaltCount_TPU_UOQ_C5(); //Halt the TPUS5 count
func_cmA(); /[Processing in response to a compare match A interrupt
R_PG_Timer_ResumeCount_ TPU_UOQ_C5(); //Resume the TPU5 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
<channel number>: 0to 5

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
<channel number>:0to 5

RPDL function R_TPU_Read
Details « Acquires the counter value of a TPU.
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 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

<channel number>: 0to 5

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>: 0
<channel number>: 0to 5

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 channel 1 was set up
» Set TGRA as an output compare register and enable a compare match interrupt
e 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_UQO_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
<channel number>: 0to 5

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
<channel number>: 0to 5

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 TpuOlcCmAlIntFunc(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

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_SetTGR_<general register>_TPU_U<unit number>_C<channel number>
(uint16_t value);
<general register>:

TPUO and 3 A, B,CorD
TPUL,2,4and5 :AorB

<unit number>: 0

<channel number>: 0to 5

Set the TPU general register value

uintl6_t value Value to be written to the general register
true Setting of the general register succeeded.
false Setting of the general register failed.

R_PG_Timer_TPU_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 5

R_TPU_ControlChannel

This function sets the general register value.

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
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.

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_UO_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
<channel number>:0to 5

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
<channel number>: 0 to 5

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 and 3. Specify 0 for
other channels.
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Example A case where the setting is made as follows.
e TPU 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.
uintl6_t counter;
void func(void)
{
R_PG_Timer_Start TPU_UO_C1(); //Set up the TPU1 and start count
/IWait for the compare match A
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
/I Stop the TPU
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

bool R_PG_Timer_StopModule_TPU_U<unit number> (void)
<unit number>: 0

Shut down the TPU

None

True Shutting down succeeded.
False Shutting down failed.

R_PG_Timer_TPU_U<unit number>.c
<unit number>: 0

RPDL function R_TPU_Destroy
Details » Stops a TPU and places it in the module-stop state. If two or more channels are running
when this function is called, all channels are stopped. Call the following function to stop a
single channel.
R_PG_Timer_HaltCount_TPU_U<unit number>_C<channel number>
Example A case where the setting is made as follows.
* TPU 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)
{
/I Stop the TPU
R_PG_Timer_StopModule_TPU_UO( &counter );
}
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5.15  8-Bit Timer (TMR)

5.15.1 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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5.15.2 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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5.15.3 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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5.15.4 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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5.15.5 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_UQ0_C0(0);
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5.15.6 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.
uintl6_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_UO_CO0(
& cma_flag,
0,
0
);

} while( 'cma_flag );

func_cmA();  //Processing in response to a compare match A interrupt
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5.15.7 R_PG_Timer_HaltCountElc_ TMR_U<unit number>_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_HaltCountElc_ TMR_U<unit number>_C<channel number> (void)
<unit number>: 0 or 1
<channel number>: 0 or 2

Stop the TMR operation that was started by the ELC

None
true Halting succeeded
false Halting failed

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

R_TMR_ControlChannel
« This function stops the TMR operation that was started in response to an event signal
from the ELC. The TMR restarts counting when it receives the event signal from the ELC

again.
[TMR]

Unit O: 8-bit timer mode

[ELC]

TMRO operation when event is input: Counting is started

{

}

{

void funcl(void)

void func2(void)

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

R_PG_Clock_Set(); //The clock-generation circuit has to be set first.

R_PG_ELC_Set(); //Set up the event link controller (ELC).
R_PG_ELC_SetLink_TMRO(); //Set an event link.

R_PG_Timer_Start TMR_UO_CO0(); //Set up TMR
R_PG_ELC_AllEventLinkEnable(); //Enable all event links.

//Stop the TMR operation that was started by the ELC
R_PG_Timer_HaltCountElc_TMR_UO0_CO0();
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5.15.8 R_PG_Timer_GetCountStateElc_ TMR_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details
Example

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

(‘bool * count_state )
<unit number>: 0 or 1
<channel number>: 0 or 2

Acquire the state of the TMR operation that was started by the ELC

Specification of Generated Functions

bool * Destination for storage of the state of the TMR operation
count_state 0: Count stopped state in response to ELC.
1: Count start state in response to ELC.

true Acquisition succeeded.

false Acquisition failed.

R_PG_Timer_TMR_U<unit number>.c
<unit number>: 0 or 1
R_TMR_ReadChannel
« This function acquires the state of the TMR operation that was started by the ELC.
[TMR]
Unit 0: 8-bit timer mode
[ELC]
TMRO operation when event is input: Counting is started

#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
bool count_state=0;

void funcl(void)

{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.

R_PG_ELC Set(); //Set up the event link controller (ELC).
R_PG_ELC_SetLink_TMRO(); //Set an event link.

R_PG_Timer_Start TMR_UO0_CO(); //Setup TMR

R_PG_ELC_AllEventLinkEnable();  //Enable all event links.
}

void func2(void)

{
//Acquire the state of the TMR operation that was started by the ELC
R_PG_Timer_GetCountStateElc_ TMR_UO_CO0(&count_state);
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5.15.9 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.

/Nnclude "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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5.16 Compare Match Timer (CMT)

5.16.1 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_CO(); //Start the count operation

}

void CmtOIntFunc(void)

{
R_PG_Timer_HaltCount_CMT_UQ_CO0(); //Halt the CMTO0 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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5.16.2 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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5.16.3 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>
R20UT1448EJ0104 Rev.1.04 RENESAS Page 261 of 389

May 16, 2014



RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.16.4 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.
uintl6_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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5.16.5 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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5.16.6 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 humber>

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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5.17 Realtime Clock (RTCb)

5.17.1 R_PG_RTC_Start

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_RTC_Start (void)

Sets up the RTC and starts its counter

None

true Setting was made correctly.
false Setting failed.

R PG RTC.c

R_RTC_Create

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.

Il Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
#include "iodate 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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5.17.2 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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5.17.3 R_PG_RTC_Stop

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_RTC_Stop (void)

Suspends counting by the RTC

None

true Counting was successfully suspended.
false Suspension failed.

R_PG_RTC.c

R_RTC_Control

Suspends counting by the RTC.
To restart counting, call R_PG_RTC_Restart.

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

void funcl(void)

{
G_Clock_Set(); // Set the clock.

R_P
R_PG_RTC_Start(); // Set up the RTC and start its counter.

}

void func2(void)

{
¥

void func3(void)

{
¥

R_PG_RTC_Stop (); // Suspend counting.

R_PG_RTC_Restart(); // Restart counting.
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5.17.4 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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5.17.5 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 time.
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, specify 0 for p.m.
The following settings 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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5.17.6 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)
R20UT1448EJ0104 Rev.1.04 REN ESAS Page 271 of 389

May 16, 2014




RX210 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

{
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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5.17.7 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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5.17.8 R_PG_RTC_ManualErrorAdjust

Definition
Description

Parameter

Return value

File for output

bool R_PG_RTC_ManualErrorAdjust ( int8_t cycle )

Corrects an error of the timer

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.
I/ Set up the RTC and start its counter.
R_PG_RTC_Start();
}
void RtcPrdIntFunc(void)
{
Il Correct an error of the timer.
R_PG_RTC_ManualErrorAdjust(cycle);
}
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5.179 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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5.17.10 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, /1 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();
}
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5.17.11 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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5.17.12 R_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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5.17.13 R_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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5.17.14 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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5.17.15 R_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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5.17.16 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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5.17.17 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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5.17.18 R_PG_RTC_TimeCapture<number of the input pin for a time capture
event>_ Enable

Definition 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
Description Enables 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 = Enables time capturing.
Example Il 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, /l am.
0x03, // 3 o’clock
0x22, // 22rd
0x11, // November
0x2000 // 2000
)i
R_PG_RTC_TimeCaptureO_Enable(); // Enable time capturing.
do{
R_PG_RTC_GetCaptureTimeO( // Acquire captured time.
&seconds,
&minutes,
&pm,
&hours,
&day,
&month,
&event
)i
Jwhile(event == 0);
}
R20UT1448EJ0104 Rev.1.04 RENESAS Page 284 of 389

May 16, 2014



RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.17.19 R_PG_RTC_TimeCapture<number of the input pin for a time capture
event>_ Disable

Definition

Description
Conditions for

output
Parameter

Return value

File for output

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
Disables time capturing

Time capturing has been set up.

None

true Setting was made correctly.
false Setting failed.

R_PG RTC.c

RPDL function R_RTC_Control
Details Disables time capturing.
Example // 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,/ am.
0x03, // 3 o’clock
0x22, /] 22rd
0x11, // November
0x2000 // 2000
)i
R_PG_RTC_TimeCapture0_Enable(); // Enable time capturing.
do{
R_PG_RTC_GetCaptureTime0( // Acquire captured time.
&seconds,
&minutes,
&pm,
&hours,
&day,
&month,
&event
)i
Jwhile(event == 0);
/I Disable time capturing.
R_PG_RTC_TimeCaptureQ_Disable();
}
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5.17.20 R_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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5.18 Watchdog Timer (WDTA)

5.18.1 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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5.18.2 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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5.18.3 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);
}
R20UT1448EJ0104 Rev.1.04 RENESAS Page 289 of 389

May 16, 2014




RX210 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.19 Independent Watchdog Timer (IWDTa)

5.19.1 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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5.19.2 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();

R20UT1448EJ0104 Rev.1.04 RENESAS Page 291 of 389
May 16, 2014



RX210 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.19.3 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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5.20 Serial Communications Interface (SCic, SCId)

5.20.1 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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5.20.2 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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5.20.3 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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5.20.4 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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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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5.20.6 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);

}
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5.20.7 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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5.20.8 R_PG_SCI _I2CMode_Receive C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details
Example

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
Receive data by simple 1°C bus interface
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
detected.

R_PG_SCI_C<channel number=>.c
<channel number>: 0 to 12
R_SCI_IlIC_Read
This function receives data by simple 1°C bus interface.
[SCI0]
Mode: Simple 12C mode
Function selection: Transmission and reception

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

R_PG_SCI_Set_CO(); /ISet up SCI0.

//IReceive data by simple 1°C bus interface
R_PG_SCI_I2CMode_Receive_CO0(0, 0x0006, data_re, 10);
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5.20.9 R_PG_SCI _I2CMode_RestartReceive _C<channel number>

Definition 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
Description Receive data by simple 1°C bus interface (RE-START condition)
Conditions for «  Simple I°C bus interface is selected for “Mode”.
output
Parameter

Return value

File for output

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
detected.

R_PG_SCI_C<channel number=>.c

<channel number>: 0 to 12

RPDL function R_SCI_IIC_Read
Details «  This function receives data by simple I°C bus interface. (RE-START condition)
Example [SCI0]

Specification of Generated Functions

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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5.20.10 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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5.20.11 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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5.20.12 R_PG_SCI_SPIMode_Transfer C<channel number>

Specification of Generated Functions

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
been transmitted/received] was selected for data
transmission/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_SPI_Transfer

Details » This function transmits data by simple SP1 mode.

Example [SCIO0]

Mode: Simple SPI mode
Function selection: Transmission and reception

void funcl(void)

/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];

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set 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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5.20.13 R_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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5.20.14 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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5.20.15 R_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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5.20.16 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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5.20.17 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 SCIO0
}
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5.20.18 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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5.20.19 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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5.20.20 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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5.20.21 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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5.20.22 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
“Asynchronous mode”, “Clock synchronous mode” or “Smart card interface mode” is

Conditions for
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);
/IClear the serial reception error flag
R_PG_SCI_ClearReceptionErrorFlag_C0();

}
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5.20.23 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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5.20.24 R_PG_SCI_StopModule_C<channel number>

Definition bool R_PG_SCI_StopModule_C<channel number> (void)
<channel number>: 0 to 12
Description Shut down a SCI channel
Parameter None
Return value true Shutting down succeeded
false Shutting down failed
File for output 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(); //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  I°C Bus Interface (RIIC)

5.21.1 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
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>: 0

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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5.21.2 R_PG_I12C_MasterReceive C<channel number>

Definition
Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_I2C_MasterReceive_C<channel number>

(bool addr_10bit, uint16_t slave, uint8 t* data, uintl6_t count)  <channel number>: 0
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: 7bit)

uintlé_tslave Target slave address

uint8_t* data The start address of the storage area for the expected data.
uint16_t count The number of the data to be received.

true Setting was made correctly.

false Setting failed.

R_PG_I2C_C<channel number>.c <channel number>: 0

RPDL function R_IIC_MasterReceive
Details «  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 notification function> (void)
For the notification function, note the contents of this chapter end, Notes on Naotification
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.
e 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.
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
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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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5.21.3 R_PG_I2C_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 >: 0

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>: 0
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

/lnclude "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_MasterReceivelast( &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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5.21.4 R_PG_12C_MasterSend C<channel number>

Definition
Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_I2C_MasterSend_C<channel number>

(bool addr_10bit, uint16_t slave, uint8_t* data, uint16_t count)  <channel number>: 0
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_tslave 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

RPDL function R_IIC_MasterSend
Details « 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.

e 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

+  "Wiait 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"
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/I 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, //Slave 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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5.21.5 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
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)
uintlé_tslave Target slave address

uint8_t* data The start address of the data to be sent
uint16_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

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
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 nhame 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.
In the 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
IICOMasterTrFunc 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_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();

/IMaster transmission
R_PG_I2C_MasterSendWithoutStop_CO(
0, /ISlave 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();

R20UT1448EJ0104 Rev.1.04 RENESAS Page 327 of 389

May 16, 2014




RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.21.6 R_PG_I2C_GenerateStopCondition_C<channel number>

Definition bool R_PG_I2C_GenerateStopCondition_C<channel number> (void)
<channel number>: 0
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
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 I1COMasterTrFunc(void)
{
//Generate stop condition
R_PG_I2C_GenerateStopCondition_CO0();
//Stop RIICO
R_PG_I2C_StopModule_C0();
}
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5.21.7 R_PG_I2C_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>: 0

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>: 0

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
);
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5.21.8 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>: 0

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

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;
/IGet 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 CO(&addr0, &addrl, 0, 0, 0, 0);
if (start && transmit && address0) {
R_PG_I2C _SlaveSend_C(
iic_data_tr O,
10
);
}
else if (start && read && addressl) {
R_PG_I2C_SlaveSend_C(
iic_data tr 1,
10
);
}
}
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5.21.9 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>: 0

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

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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5.21.10 R_PG_I12C_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

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

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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5.21.11 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

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
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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5.21.12 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>: 0
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

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>

R20UT1448EJ0104 Rev.1.04

May 16, 2014

RENESAS Page 335 of 389




RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.21.13 R_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>: 0

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

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 RIICO

"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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5.21.14 R_PG_I2C_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

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

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_tiic_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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5.21.15 R_PG_I12C _Reset_C<channel number>

Definition bool R_PG_I2C_Reset_C<channel number> ( void )
<channel number>: 0

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>: 0

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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5.21.16 R_PG_I2C_StopModule_C<channel number>

Definition
Description

Parameter

Return value

File for output

RPDL function

Details
Example

bool

R_PG_I2C_StopModule_C<channel number> ( void)

<channel number>: 0

Shut down the 1°C bus interface channel

None

true Shutting down succeeded.
false Shutting down failed.

R_PG_I2C_C<channel number>.c

<channel number>: 0
R_IIC_Destroy
Stops an 1°C bus interface channel and places it in the module-stop state.

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_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_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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5.22  Serial Peripheral Interface (RSPI)
5.22.1 R_PG_RSPI_Set_C<channel number>
Definition bool R_PG_RSPI_Set_C<channel number> (void)
<channel number>: 0
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

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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5.22.2 R_PG_RSPI_SetCommand_C<channel number>

Definition bool R_PG_RSPI_SetCommand_C<channel number> (void)

<channel number>: 0
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
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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5.22.3 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

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

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
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_CO0(); //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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5.22.4 R_PG_RSPI_TransferAllData_C<channel number>

Definition

Description

Conditions for

output

Parameter

Return value

File for output

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

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

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

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

RPDL function R_SPI_Transfer
Details 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.
Example 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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5.22.5 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
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

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 /lnclude “R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
bool idle;
void func(void)
{
do{
//Get the id
R_PG_RSPI_GetStatus_CO( & idle );
Jwhile(idle );
}
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5.22.6 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

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

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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5.22.7 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

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

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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5.22.8 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

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
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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5.22.9 R_PG_RSPI_StopModule_C<channel number>

Definition bool R_PG_RSPI_StopModule_C<channel number> (void)
<channel number>: 0

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

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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5.23 CRC Calculator (CRC)

5.23.1 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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5.23.2 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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5.23.3 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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5.23.4 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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5.24 12-Bit A/D Converter (S12ADDb)

5.24.1 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_S12AD0.c
R_ADC 12 Set,R_ADC 12 CreateUnit, R_ADC_12 CreateChannel
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();  // Set up the 12-bit A/D converter (S12AD0).
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5.24.2 R_PG_ADC 12 StartConversionSW_S12AD0

Definition bool R_PG_ADC 12_StartConversionSW_S12AD0(void)
Description Starts A/D conversion (by a software trigger)
Conditions for The A/D converter is in single scan mode (not the double trigger mode) or continuous scan
output mode.
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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5.24.3 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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5.24.4 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 «  Atleast two 16-byte spaces are needed for storage of the acquired result.

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.

Select the group scan mode.

Trigger for group A: TRG4AN

Trigger for group B: TRG4BN
Select the following analog input pins.

Group A: ANO0O and ANO15

Group B: AN003 and ANO06
Specify S12ad0AlntFunc as the A/D-conversion end interrupt notification function for
group A.
Specify S12adOBIntFunc as the A/D-conversion end interrupt notification function for
group B.

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();  // Set up the 12-bit A/D converter (S12ADO0).
}

/I A/ID-conversion end interrupt notification function for group A
void S12ad0AlntFunc(void)

{
uintl6_t result[16];  // Destination for storing the result of A/D conversion on
/IANOOO and AN015
uintl6_t result_an000; // Destination for storing the result of A/D conversion on
/IAN00O
uintl6_t result_an015; // Destination for storing the result of A/D conversion on
/IANO015

/I Acquire the results of A/D conversion for group A.
R_PG_ADC_12_GetResult_S12ADO( result );

result_an000 = result[0];
result_an015 = result[15];
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/I A/ID-conversion end interrupt notification function for group B
void S12ad0BIntFunc(void)

{
uintl6_t result[16];  // Destination for storing the result of A/D conversion on
/IAN003 and AN006
uint16_t result_an003; // Destination for storing the result of A/D conversion on
/IANOO3
uint16_t result_an006; // Destination for storing the result of A/D conversion on
/IANO06

/I Acquire the results of A/D conversion for group B.
R_PG_ADC_12 GetResult_S12ADO0( result );

result_an003 = result[3];
result_an006 = result[6];
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5.245 R _PG_ADC 12 GetResult DblITrigger S12ADO0

Definition bool R_PG_ADC_12 GetResult_DbITrigger S12AD0(uint16_t * result)
Description Gets the result of A/D conversion in response to the second trigger in the double-trigger
mode
Conditions for The A/D converter is in the double-trigger mode.
output
Definition 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 = Acquires the result of A/D conversion in response to the second trigger in the

double-trigger mode.
Data on one channel are acquired.
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.
Select the double trigger mode (trigger: TRG4ABN).
Select AN003 as an analog input pin.
Specify S12ad0AlntFunc as the A/D-conversion end interrupt notification function.

// 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 S12ADO(); // Set up the 12-bit A/D converter (S12ADO0).
}

/I A/ID-conversion end interrupt notification function
void S12ad0AlntFunc(void)

{
uintl6_t result[16]; /I Destination for storing result 1 of A/D conversion on AN003
uintl6_t result_an003_2; // Destination for storing result 2 of A/D conversion on

//AN003

/I Acquire result 1 of A/D conversion.
R_PG_ADC 12 GetResult S12ADO0( result);
/I Acquire result 2 of A/D conversion.
R_PG_ADC 12 GetResult DbITrigger S12ADO0( &result_an003_2);

}
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5.24.6 R_PG_ADC 12 GetResult SelfDiag_S12AD0

Definition
Description

Parameter

Return value

File for output

bool R_PG_ADC 12 GetResult_SelfDiag_S12ADO0(uint16_t * result)
Gets the result of A/D conversion as part of self diagnosis by the A/D converter

uintl6_t * result Destination for storage of the result of A/D conversion
true Acquisition of the result succeeded.
false Acquisition of the result failed.

R_PG_ADC_12_S12AD0.c

RPDL function R_ADC 12 Read
Details Acquires the result of A/D conversion performed as part of self diagnosis.
When you use the self-diagnosis facility, self diagnosis takes place once at the beginning
of each round of scanning with A/D conversion of one of the three voltages generated
within the A/D converter.
The acquired result of A/D conversion includes self-diagnosis status information*, which
is in either of the following formats.
When the data placement selected through the GUI is right-alignment
b15-b14: Self-diagnosis status information*
b11-b0:  Result of A/D conversion as part of self diagnosis
When the data placement selected through the GUI is left-alignment
b15-b4: Result of A/D conversion as part of self diagnosis
b1-b0:  Self-diagnosis status information*
Note: The self-diagnosis status information has the following meanings.
b'00: Self diagnosis has not been performed.
b'01: Self diagnosis on 0[V] voltage has been performed.
b'10: Self diagnosis on VREFHO x 1/2 voltage has been performed.
b'11: Self diagnosis on VREFHO voltage has been performed.
Example The following settings have been made through the GUI.
Select the single scan mode.
Select ANOOO and ANOO8 as analog input pins.
Select the software trigger as the activation source.
Select right-alignment for data placement.
Enable the self-diagnosis facility.
Specify S12ad0AlIntFunc as the A/D-conversion end interrupt notification function.
// Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uintl6_t result_selfdiag; // Destination for storing the result of A/D conversion as part of
/1 self diagnosis
uintl6_tadrd_ad; /I Destination for storing the result of 12-bit A/D conversion
uintl6é_tadrd_diagst;  // Destination for storing the self-diagnosis status information
uintl6_t result[16]; I/ Destination for storing the result of A/D conversion on AN00O
// and AN008
uintl6_tresult an000; // Destination for storing the result of A/D conversion on AN0QOO
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uintl6_t result_an008; // Destination for storing the result of A/D conversion on ANOO8

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 software trigger starts A/D conversion.
R_PG_ADC 12 StartConversionSW_S12AD0();

}

/I A/ID-conversion end interrupt notification function
void S12ad0AlntFunc(void)

{

/I Acquire the results of A/D conversion as part of self diagnosis.
R_PG_ADC 12 GetResult_SelfDiag S12ADO0( &result_selfdiag );

adrd_ad = (result_selfdiag & OxO0fff);
adrd_diagst = (result_selfdiag >> 14);

/I Acquire the result of A/D conversion on AN00O and ANQ08.
R_PG_ADC 12 GetResult S12ADO0( result);

result_an000 = result[0];
result_an008 = result[8];
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5.24.7 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[16]; // 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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5.25 DI/A Converter (DA)

5.25.1 R_PG_DAC_Set_C<channel number>

Definition

Description
Conditions for

output
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
Using only one 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.
When this function is called, the other channel is invalid.
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_SetWithinitialVValue_C<channel number>.

/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_CO();
}

void func2( uintl6_t output val )

{
/IChange D/A conversion value
R_PG_DAC_ControlOutput_CO( output_val );
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5.25.2 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.

/lnclude "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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5.25.3 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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5.25.4 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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5.255 R_PG_DAC Set CO _C1

Definition bool R_PG_DAC_Set CO_C1 (void)

Description Set up the D/A converter channel (DAO and DAL)

Conditions for Both DAO and DAL are used.

output

Parameter None

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

File for output R_PG _DAC.c

RPDL function R_DAC_10 Create

Details + Sets up a D/A converter channel (DAO and DA1).

* 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_SetWithinitialVValue_C<channel number>.

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

void funcl(void)

{
//Setting up DAO pin and DAL pin.

R_PG_DAC_Set_C0_C1();
}

void func2( uintl6_t output_val cO0, uintl6_t output val c1)

{

/IChange D/A conversion value
R_PG_DAC_ControlOutput_CO( output_val _c0);
R_PG_DAC_ControlOutput_C1( output_val c1);
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5.26 Temperature Sensor (TEMPSa)

5.26.1 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 /I Include "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();
//Set up the 12-bit A/D convertoer
R_PG_ADC_12_Set S12ADO ();
//Set up the temperature sensor
R_PG_TS_Set();
//Start the PGA circuit of temperature sensor
R_PG_TS_StartPGA();
}
void func2(void)
{
//Stop the PGA circuit of temperature sensor
R_PG_TS_StopPGA();
}
void func3(void)
//Shut down the temperature sensor
R_PG_TS_StopModule ();
}
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5.26.2 R_PG_TS StartPGA

Definition bool R_PG_TS_StartPGA (void)
Description Start the PGA circuit of 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_Control
Details »  Start output from the PGA circuit of the temperature sensor to the 12-bit A/D convertor.
Example Refer to the example of R_PG_TS_Set.
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5.26.3 R_PG_TS_StopPGA

Definition bool R_PG_TS_StopPGA (void)
Description Stop the PGA circuit of 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_Control
Details »  Stop output from the PGA circuit of the temperature sensor to the 12-bit A/D converter.
Example Refer to the example of R_PG_TS_Set.
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5.26.4 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_Destray
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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5.27 Comparator A (CMPA)

5.27.1 R_PG_CPA_Set CP<comparator circuit number>

Definition bool R_PG_CPA_Set_CP<comparator circuit number> (void)
<comparator circuit number>: Al or A2
Description Sets up comparator n n: Al or A2
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_CP<comparator circuit number>.c <comparator circuit number>: Al or A2
RPDL function R_CPA_Create
Details « This function carries out initial setting of a comparator n. n: Al or A2
« Before calling this function, call R_PG_Clock_Set to set the clock-generation circuit.
Example /I Include "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.
Il Sets up comparator Al.
R_PG_CPA_ Set CPAL();
}
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5.27.2 R_PG_CPA_Disable_CP<comparator circuit number>

Definition bool R_PG_CPA_Disable_CP<comparator circuit number> (void)
<comparator circuit number>: Al or A2
Description Disable comparator n circuit n: Al or A2
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_CP<comparator circuit number>.c <comparator circuit number>: Al or A2
RPDL function R_CPA_Control
Details » This function disables comparator n circuit. n: Al or A2
Example /I Include "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.
Il Sets up comparator Al.
R_PG_CPA_Set CPAL();
}
void func2(void)
{
// Disable comparator Al circuit.
R_PG_CPA_Disable_CPA1();
}
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5.27.3 R_PG_CPA_GetStatus

Definition

Description

Parameter

Return value

File for output

bool R_PG_CPA_GetStatus
(bool * cpal_detect, bool * cpal_monitor, bool * cpa2_detect, bool * cpa2_monitor )
Get comparator A status flag

bool * cpal_detect The address of storage area for Comparator Al Voltage Change
Detection Flag

bool * cpal_monitor | The address of storage area for Comparator Al Signal Monitor
Flag

bool * cpa2_detect The address of storage area for Comparator A2 Voltage Change
Detection Flag

bool * cpa2_monitor | The address of storage area for Comparator A2 Signal Monitor

Flag
true Acquisition succeeded.
false Acquisition failed.

R_PG_CPA.c

RPDL function R_CPA_GetStatus
Details » This function acquires the status flag of Comparator A.
e Specify 0 for a flag that is not required.
Example The following settings have been made through the GUI.
» Use comparator Al.
» [The comparator An interrupt is generated when CMPAn has crossed the CVREFA] is
selected as Comparator An mode.
* [Maskable interrupt] is selected as Comparator An interrupt type.
/I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
bool cpal_mon;
void func(void)
¢ R_PG_Clock_Set(); // The clock-generation circuit has to be set first.
Il Sets up comparator Al.
R_PG_CPA_Set CPAL();
}
void CMPALlIntFunc(void)
¢ /I Get comparator A status flag.
R_PG_CPA_GetStatus(0, &cpal_mon, 0, 0);
}
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5.28 Comparator B (CMPB)

5.28.1 R_PG_CPB_Set_CPB<channel number>

Definition bool R_PG_CPB_Set_CPB<channel number> (void) <channel number>: 0 or 1
Description Sets up a channel for comparator B
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_CPB<channel number>.c <channel number>: 0 or 1
RPDL function R_CPB_Create
Details * Releases comparator B from the module-stop state and makes initial settings.

Before calling this function, call R_PG_Clock_Set to set the clock-generation circuit.
Example The following settings have been made through the GUI.

Use comparator BO.
Select the internal clock (PCLK) as the digital-filter sampling clock.

Specify CMPBOIntFunc as the interrupt notification function.

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

bool status;

void func(void)

{
R_PG_Clock_Set(); // The clock-generation circuit has to be set first.

/I Set up comparator BO.
R_PG_CPB_Set_CPBO0();
}
/I Interrupt notification function
void CMPBOIntFunc (void)

{
/I Acquire the value of the monitor flag for comparator BO.

R_PG_CPB_GetStatusFlagCPBO( &status );

/I Disable the circuit of comparator BO.
R_PG_CPB_StopModule_CPBO0();

}
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5.28.2 R_PG_CPB_GetStatusFlag_CPB<channel number>

Definition bool R_PG_CPB_GetStatusFlag_CPB<channel number> (bool * status)
<channel number>: 0 or 1

Description Acquires the value of the monitor flag

Parameter bool * status Destination for storage of the monitor-flag value

Value of the monitor flag
0: Analog input voltage < reference input voltage
1: Analog input voltage > reference input voltage

Return value true The value was successfully acquired.
false Acquisition failed.
File for output R_PG_CPB<channel number>.c <channel number>: 0 or 1
RPDL function R_CPB_GetStatus
Details » Acquires the value of the monitor flag for comparator Bn (n: 0 or 1).
Example Refer to the example of R_PG_CPB_Set CPB<channel number>.
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5.28.3 R_PG_CPB_StopModule_CPB<channel number>

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

Description Stops the selected channel of comparator B

Parameter None

Return value true The channel was successfully stopped.
false Stopping the channel failed.

File for output R_PG_CPB<channel number>.c <channel number>: 0 or 1

RPDL function R_CPB_Destroy

Details » Turns off the power to a channel of comparator B.

» Places comparator B in the module-stop state.
If both channels of comparator B are in use, however, calling this function for only one of
the channels will not place comparator B in the module-stop state. Comparator B will
only enter the module-stop state once the function is called again for the other channel.

Example Refer to the example of R_PG_CPB_Set_CPB<channel number>.
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5.29 Data Operation Circuit (DOC)

5.29.1 R _PG _DOC_Set

Definition

Description
Parameter

Return value

File for output

bool R_PG_DOC_Set (void)
Set up the Data Operation Circuit

None

true Setting was made correctly.
false Setting failed.
R_PG_DOC.c

RPDL function R_DOC_Create
Details *  Releases the DOC from the module-stop and makes initial settings.
« In Addition Mode an interrupt is generated if the result of the addition exceeds FFFFh.
» In Subtraction Mode an interrupt is generated if the result of the subtraction is less than
Zero.
» In Comparison Mode an interrupt is generated when the comparison criteria (Match or
Mismatch) is met.
«  After calling the interrupt notification function the DOC flag is automatically cleared.
Example A case where the setting is made as follows.
»  [Data comparison mode] is selected for the operating mode
+  [Detects match as a result of data comparison] is selected for the detection condition
»  Comparison reference is 1
»  DopcfintFunc was specified as the interrupt notification function name
/lIinclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uintlé_tinput_data[10]={1,0,0,1,0,0,0,0,0,1};
uint16_t comp_match_cnt=0;
void func(void)
{
R_PG_DOC_Set(); //Set up the data operation circuit
R_PG_DOC_InputData(input_data, 10); //Input data
}
/[Data Operation Circuit interrupt notification function
void DopcfintFunc(void)
{
comp_match_cnt++;
}
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5.29.2 R_PG_DOC_GetStatusFlag

Definition bool R_PG_DOC_GetStatusFlag (bool * status)
Description Acquire the status of the data operation circuit
Parameter bool * status | The address of the storage area for the status flag
Return value true Acquisition of the flag succeeded.
false Acquisition of the flag failed.
File for output R_PG DOC.c
RPDL function R_DOC_Read
Details «  Acquires the status flag (the result of an operation) of the data operation circuit.

»  The status flag is set to 1 as follows:
* In Comparison Mode when the comparison criteria (Match / Mismatch) is met.
* In Addition Mode if the result of the addition exceeds FFFFh.
* In Subtraction Mode if the result of the subtraction is less than zero.

» Ifthe DOC flag is set the flag is cleared after calling this function.

Example Refer to the example of R_PG_DOC_StopModule
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5.29.3 R_PG_DOC_GetResult

Definition bool R_PG_DOC_GetResult (uintl6_t * result)
Description Acquire the result of data operation
Parameter uint16_t * result | The address of the storage area for the operation result
Return value true Acquisition of the result succeeded.
false Acquisition of the result failed.
File for output R_PG DOC.c
RPDL function R_DOC_Read
Details *  Acquires the value of DODSR (DOC Data Setting Register).

»  The content of the acquired value of each operating mode is different as follows:
Data comparison mode :Comparison reference
Data addition mode : The result of data addition
Data subtraction mode :The result of data subtraction

Example Refer to the example of R_PG_DOC_StopModule
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5.29.4 R_PG_DOC_InputData

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DOC_InputData (uintl6_t * data, uintl6_t count)

Input data

uintl6é_t * data

The address of the storage area for the input data

uintl6_t count

The number of the input data

true Setting was made correctly.
false Setting failed.
R_PG_DOC.c

R_DOC_Write

Data for the operation is set to DODIR (DOC Data Input Register).

Data comparison mode :The compared data is set

Data addition mode :The added data is set

Data subtraction mode :The subtracted data is set
Refer to the example of R_PG_DOC_Set
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5.29.5 R_PG_DOC_UpdateData

Definition
Description

Parameter

Return value

File for output

bool R_PG_DOC_UpdateData (uintl6_t data)
Update data

uintl6_t data | Data for update

true Setting was made correctly.
false Setting failed.
R_PG_DOC.c

RPDL function R_DOC_Control
Details »  The value of DODSR (DOC Data Setting Register) is updated to the specified data.
Data comparison mode :Comparison reference is updated
Data addition mode :Initial value of addition result is updated
Data subtraction mode :Initial value of subtraction result is updated
Example A case where the setting is made as follows.
»  [Data comparison mode] is selected for the operating mode
»  [Detects match as a result of data comparison] is selected for the detection condition
»  Comparison reference is 0
«  DopcfintFunc was specified as the interrupt notification function name
/lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
uintl6_tinput_data[10]={1,0,0,1,0,0,0,0,0,1};
uintl6_t comp_match_cnt=0;
uint16_t comp_match_0, comp_match_1;
void func(void)
{
R_PG_DOC_Set(); //Set up the data operation circuit
R_PG_DOC_InputData(input_data, 10); //Input data
comp_match_0 = comp_match_cnt;
R_PG_DOC_UpdateData(1); //Update data
R_PG_DOC_InputData(input_data, 10); //Input data
comp_match_1 = comp_match_cnt - comp_match_0;
}
//Data Operation Circuit interrupt notification function
void DopcfintFunc(void)
{
comp_match_cnt++;
}
R20UT1448EJ0104 Rev.1.04 RENESAS Page 383 of 389

May 16, 2014




RX210 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.29.6 R_PG_DOC_StopModule

Definition bool R_PG_DOC_StopModule (void)

Description Disable the data operation circuit

Parameter None

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

File for output R_PG DOC.c

RPDL function R_DOC_Destroy

Details *  Enable the DOC module stop state.

Example A case where the setting is made as follows.

» [Data addition mode] is selected for the operating mode
« Initial value of addition or subtraction result is 0

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

uintl6_t result;
uint16_t data=0x0000;

void func(void)

{

bool status;

//Set up the data operation circuit
R_PG_DOC_Set();
while(1){
//Input data
R_PG_DOC_InputData(&data, 1);

//Acquire the status of the data operation circuit
R_PG_DOC_GetStatusFlag(&status);

if(status == true){
break;
}

/IAcquire the result of data operation
R_PG_DOC_GetResult(&result);

data++;

}

/IDisable the data operation circuit
R_PG_DOC_StopModule();
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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 Renesas
Peripheral Driver Library 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 Renesas Peripheral
Driver Library.
If DSP instructions are being utilised in the users’ code, notification functions which are called by the interrupt
handlers in Renesas Peripheral Driver Library 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.

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 L
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