LENESAS

-
»
5
s
<
Q
S
-
D

RX220 Group

Peripheral Driver Generator
Reference Manual

All information contained in these materials, including products and product specifications, represents
information on the product at the time of publication and is subject to change by Renesas Electronics
Corporation without notice. Please review the latest information published by Renesas Electronics
Corporation through various means, including the Renesas Electronics Corporation website
(http://www.renesas.com).

Renesas Electronics Rev.1.02 May 2014

www.renesas.com



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 trom the use of these circuits, sottware, 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 difficult, 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 notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

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)




RX220 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 RX220. For the basic information about the Peripheral Driver Generator, refer to the Peripheral Driver
Generator user’s manual.
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Overview

1.

1.

1

Overview

1 Supported peripheral modules

The Peripheral Driver Generator supports the following products of RX220 group, peripheral modules and

endian.

(1) Products

Part No. Package Part No. Package
R5F52206BxFP PLQP0100KB R5F52203BxFP PLQP0100KB
R5F52206BxFM PLQP0064KB R5F52203BxFM PLQP0064KB
R5F52206BxFL PLQP0048KB R5F52203BxFL PLQP0048KB
R5F52205BxFP PLQP0100KB R5F52201BxFM PLQP0064KB
R5F52205BxFM PLQP0064KB R5F52201BxFL PLQP0048KB
R5F52205BxFL PLQP0048KB

(2) Peripheral Modules

Voltage Detection Circuit (LVDAa)

Port Output Enable 2 (POE2a)

Clock Generation Circuit

8-Bit Timer (TMR)

Clock Frequency Accuracy Measurement Circuit (CAC)

Compare Match Timer (CMT)

Low Power Consumption

Realtime Clock (RTCc)

Register Write Protection Function

Independent Watchdog Timer (IWDTa)

Interrupt Controller (ICUb), Exceptions

Serial Communications Interface (SCle,SCIf)

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

Comparator A (CMPA)

Multifunction Pin Controller (MPC)

Data Operation Circuit (DOC)

Multi-Function Timer Pulse Unit 2 (MTU2a)

The IrDA Interface is not supported.

The binary-count mode of Realtime Clock (RTCc) is not supported.

(3) Endian

Little
Big

2 Tool requirements

The following tools are required for this version of RX220 group Peripheral Driver Generator.

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

- RX220 Group Renesas Peripheral Driver Library V.1.10 (Bundled in Peripheral Driver Generator)
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2. Creating a new project

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

Project new @

Froject name:

default

Directary:

chenesashPOG2_proj

Device zelaction

Series: [Rx200 -
B [Fxaz0 -
Part Mo.: |FiSF52208E4FP -
Package: FLAPOT D0KE-A

RO capacity: 256K, byte(s)
RaM capacity: 1EK. byte(z]

[ Ok ][ Cancel ‘

Fig 2.1 New project dialog box

For RX220 group, select [RX200] as a series and select [RX220] as a group. The package type, ROM capacity
and RAM capacity of selected product are displayed.

By clicking [OK], new project is created and opened.

The EXTAL input clock frequency is not set after opening a new project. Therefore an error icon is displayed.
For error display, refer to the user’s manual.

 PDG2 - [default.pd2] [E=2 EoE =)
£ File View Tool Help =
DEHE B% ?
B Clock Generation Circuit Intemal clock source: Main clock oscillator v]

@ Pin (Multifunction pin centroller)

@ Option setting Main clock oscilatar setings

m

1 Register Write Protection Function Use the main clock oscillator
Main clock ascillation source: Riesonator -
Main clock [EXTAL input] frequency: MHz Q
Oscillator diive capability. TiHz to BH2

16-MHz to 20-MHz (l2ad type ceramic rezonator]

Main clock oscillation stop detection: | Disable -

Sub-clock oscillator settings
[ Use RTC-dedicated clock (supplied by the sub-clock oscilator)

Diive ability for low CL

0.032768
@SYSTEM LVDAa | CAC | LPC | ICUb | Buses | DMACA | DTCa | ELC | I/O | MTU2a | POE2a | TMR | CMT | RTCc | IWDTa | SCI | ROC | RSPI | CRC | S12ADb | CMPA | DOC ﬂﬁ
Generated Source File Information 3 x
Ready CAP [NUM |SCRL

Fig 2.2 Error display of new project

Set the frequency of the clock to be used here.
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3. Setting Up the Peripheral Modules

3.1 Main Window

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

=M System
A Clock Generation Circuit
.- @ Pin {Multifunction pin controller)
& Option setting
“..[ ] Register Write Protection Function

( Resource pane >

Intemal clock source: IMam clock oscillator

Main clock ascillstar settings

Use the main clock oscillator

Main clock. oscillation source:

R esonator

20 WHz
1BMHz to 20MHz

Main clock [EXTAL input] frequency:

Dscillator drive capability.

[ 16+tHz to 20-Hz [lead type ceramic resonatar]

Main clock oscillation stop detection: IDisab\e

Sub-clock oscillator settings
[] Use RTC-dedicated clock [supplied by the sub-clock oscillator]

Dirive ability far low CL
0032768

VSYSTEM LVDAa | CAC | LPC | ICUb | Buses | DMACA | DTCa | ELC | 1/ - L L L ‘ L L L L L L | 512ADb | CMPA | DOC
Peripheral-module selection tabs

Figure 3.1 Display in the Main Window (Example)

EIE]

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 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/O Port 0 to Port J /0 Port0toJ
MTU2a Unit0 (MTUO to MTUS) Multi-Function Timer Pulse Unit 2 (MTU2a) Channlel 0to 5
POE2a POE2a Port Output Enable 2 (POE2a)

R20UT2489EJ0102 Rev.1.02
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TMR Unit0 (TMRO and TMR1) 8-Bit Timer (TMR) Unit 0 (Channlel 0 and 1)
Unitl (TMR2 and TMR3) 8-Bit Timer (TMR) Unit 1 (Channlel 2 and 3)
CMT Unit0 (CMTO and CMT1) Compare Match Timer (CMT) Unit 0 (Channlel 0 and 1)
Unitl (CMT2 and CMT3) Compare Match Timer (CMT) Unit 1 (Channlel 2 and 3)
RTCc Realtime Clock (RTCc) Realtime Clock (RTCc)
IWDTa Independent Watchdog Timer Independent Watchdog Timer (IWDTa)
(IWDTa)
SCI SCI1,5,6,9, 12 Serial Communications Interface SCle(SCI1,5,6,9), SCIf(SCI12)
RIIC RIICO I°C Bus Interface (RIIC)
RSPI RSPIO Serial Peripheral Interface (RSPI)
CRC CRC Calculator (CRC) CRC Calculator (CRC)
S12ADb | S12ADO 12-Bit A/D Converter (S12ADb)
CMPA Comparator A (CMPA) Comparator A (CMPA)
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.
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Setting Up the Peripheral Modules

3.2

Pin Functions (Multifunction Pin Controller)

The multifunction pin controller (MPC) in RX220-group MCUSs 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.

=@ System

[*Ypin (Multifunction pin controller)

' Register Write Protection Function

—_—

[ »

FinMo.  Fin name Selected function  Direc...  State
D S S
2 P03 Nat assigned
3 HC
4 PU3MTIDCIC/CTSBH/RT SER/SSEH Nat assigned
5 veL yCL
3 FJ1MTIOC3A Not assigned
7 MD/FINED D Input
g KON
9 RCOUT
10 RESH RES# Tnput
1 KTALP37 KTAL Dutput
12 vss 55 Tnput
13 EXTAL/P3E EXTAL Input
14 VLo oo Input
Pin function [ Peripheral pin usage | Pin layout |

Al

SYSTEM | LuDAa | CAC | LPC | ICUb | Buses | DMACA | DTCa | ELC | /O | MTU2a | POE2a | TMR | CMT | RTCc | IWDTa | SCT | RIC | RSPI | CRC | $124Db | CMPA | DOC

Figure 3.2

Opening the Pin-Function Pane

Al

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

(1) Configuration

[Pin function] Sheet

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.

Fin No. Pin name
2 P03
3 WC
4
5 WEL
[ PJ1/MTIOC3A
7 MOAFINED
8 HEIN
3 HCOUT
10 RES#H
i HTALPIT
12 W55
13 EXTAL/PIE
14 WECC

PIZMTIOCIC/CTSER/RTSER/SSEYR

Selected function  Direc..  State

Mat assigned

Mat assigned
WCL
Mot assighed

MD

RESH#
HTAL
Y55
EXTAL
YL

e/ | | |

Input

Input
Olutput
Input
Input
Input

[am | »

Pin function l Peripheral pin usage l Pin layout ]

Alp]

Figure 3.3

Pin-Function Pane ([Pin function] Sheet)

R20UT2489EJ0102 Rev.1.02

May 16, 2014

RENESAS

Page 15 of 358



RX220 Group Peripheral Driver Generator Reference Manual Setting Up the Peripheral Modules

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 RX220-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 narme | Selected function | Direction | State |
100 FO& Mat azzighed

(a) Default State

Fin Mo Pin hame | Selected function | Direction State
100 P05 P05 Iripuat

(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
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In the default state (i.e. when no pins have been set up for use with peripheral modules), if [Selected
function] is changed from “Not assigned” to another pin function, the warning [<Name of the pin function>
has not been configured in the peripheral settings.] appears. For example, when [Selected function] for
P35/NMI is changed from “Not assigned” to NMI despite the interrupt controller (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 PE5 for products in 64-pin
packages, P15, or PA4 for productions in 48-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).

Fin Mo, | Fin name | Selected function | Diirection | State |
il 72 |PES/MTIOCAC/MTIOCEARGSANDTS lIres | |IR05 has not been configuied 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 Mo. | Fin name | Selected function | Direction | State
73 IPES/MTIOCAC/MTIOC2E/IRGS/ANDI3 _

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

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

élLLk * Pinname Pin function Assignment Fin Ma. Direction  State il
ocH

Intemupts L EXTaL ain clock oscillator connection  EXTALP3E Input

MTL N

MTUD

MTLT || #CouT

MTUZ CACREF

MTU3 MMI

MTU4

MTUS IAGD

FOE IREN

THRD IRQ2

TMR1

TMRZ ROz

THMR3 IRG4

BT e i s

Pin function I Peripheral pin usage l Pin layout I ﬂﬂ

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 I Fin function I Agzignment I Fin Mo. I Direction I 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.

Pin name | Pin function | ﬂs&lgnment | Pin Mo. | Direction | State |

| G E el nterup! UM TIOCAB/THRIS Jo0  iput

Figure 3.13  Display of a Pin Function ASS|gned 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.

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

| Esternal interrupt PSEI.-'MTII:II:J,B,-'TMHIS..-'F'DEB;I m Conflicting with another pin function,

F30MTIOCAE/TMRIZ/POESH/R=D1ASMISOTASSCLTARGO-DS/RTCICO
FOOARGO

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  Peripheral-Module Settings Shared between the [Pin function] and [Peripheral
pin usage] Sheets

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 3.18).

( [Pin function] sheet ) ( [Peripheral pin usage] sheet )

PinMNo. | Pinname Lelagted function Fin name | Pin function | Assignment Pin Mo,
b PE7ARG7/ANO15 IRz
72 PEGARGEANDT4 Ina3
73 PES/MTIOCACMTIOCZEARDS/ANDTS Nt assigred
74 PE4MTIOCADMTIOCTA/ANDIZ/CMPAZ Nt sssigned IRl4
75 PE3/MTIOC4E/POEGH/CTST2H/RTS12H/55 124/, . Nt assigred IRGS
76 PE2/MTI0CAA/FD1 2/RKDR1 2/5MIS012/55CL1 2/ .. Nt assigned IRGE
v FE1/MTIOCAC D1 2/ THDH1 2/510%1 2/5M0 51 2/ ... Mt assigned IRG7 External intermupt PEF/ARO7AANOTG @
75 PEN/SCK 2/4N008 blaksgsigned
79 PD7MTICSU/POEDRARDT? T

IRA7  Extemal interupt  PDYAMTICSU/POEORARG Y

Change the pin function < » Change the allocation
Reflect

Figure 3.18  Linking of the [Pin function] 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 [ICUA] 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. When the setting for IRQn in the [ICUA] pane is canceled, the allocation of IRQn is
canceled on the [Pin function] and [Peripheral pin usage] sheets.

( [Pin function] and [Peripheral pin usage] sheets ) ( Peripheral settings (ICUA) )
Allocate the pin function (IRQ0) <« Set up the peripheral module (IRQO)
Fin Na. Pin name - Selected function Direction WV Use IRE0

[20 [P30/MTIOCAB/TMRIZ/POEGH

: ; ; : - — Detection method: |L|:|w level
Fitiname | PFin function Aszzighment Fir Ma. | Direction
Exteinalintemupt  |P30MTIOC4B/TMRIZ/POEEE. (20 input | Intermupt request destinatior: | CPU
Cancel the allocation of < Cancel the setting for
the pin function (IRQO) the peripheral module (IRQO0)
Fin Mo. F' nam - — - Selected function | Direction [~ Use|RO0O
20 [P30/MTIOCAE/TMRIZ/POESH/RRD1/SMISD1/S5E... [Not assignes
Lo levvel
Pin name: | Pir function | Azgighment | Pin No. | Direction |
jpgo | | | | | R

Figure 3.19  Setting up a Peripheral Module and Allocating Pin Functions
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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 after IRQn has been set up in the [ICUA] pane, for example, the
setting of IRQn in the [ICUA] 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 3.2.4, Error Messages and Warnings on

Pin Settings.
C [Pin function] sheet ) C Peripheral settings (ICUA) )
Fin Mo, Fin name Selected function | Direction
P30/MTIOCAB/TMRIZ/P 30 Input v Use RGO
Dretection methad: |L0w level
Pin Mo, Pin namne Selected lunction | Direction Interrupt request destination: ||:PL|
P30MTIDCAB/TMRI3/POESH/RXD1 /SMIST /SEE... [Not assigned
Cancel the allocation of S ¥ ¢ The setting for the peripheral module is

the pin function (IRQ0)

|

not canceled

( [Peripheral pin usage] sheet )

Firi name | Pin function Azzighment | Pin Mo Direction | State

€I IAN0  Estemalinterupt  Not assigned Notassioned Input Nt assioned.

Error (no pin is assigned)

Figure 3.20  Canceling the Allocation of a Pin Function Leading to Display of an Error Message

3.24 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.”
debugger ([Pin function] sheet)
“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)
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Details of the errors and warnings are given below.

(1) A single 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 P30ATIOCE/ TMRIZPOESH/RHXDN/SMISOT/S5C.. 1RGO Input The same function is assigned to 20486,
|§3 a6 FDOARGO IRO0 Inpt The zame function iz azsigned to 20786,

(a) [Pin function] Sheet

Pin narme | Pin function | Azsignment | 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 3.21  Example of an Error (Selection of a Single Function for Multiple Pins)

(2) The pin function has not been allocated.

Failure to allocate a pin function required by a peripheral module leads to an error and prevents the
generation of source files.

Select the pin function for a corresponding pin on the [Pin function] sheet or designate the allocation of the
pin function on the [Peripheral pin usage] sheet.

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

@IHE!EI Euternal interrupt - Mot azzigned Mot azzigned [ Fput Mat azzigned.
[Peripheral pin usage] Sheet

Figure 3.22  Example of an Error (Pin Function not Allocated)

(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.
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Fin Mo | Fin name | Selected function | Direction State |
A 20 PA0MMTIOCAB/ TMRIZ/POESH/R=D1/SMIS0N/S5C.. PI0ARGO Conflicting between different functions.
(a) [Pin function] Sheet

Fin nare | Pin function | Azsighment | Fin M. | Direction | State |
&, IRQ0 External interrupt P30/ TIOCABATMREIZS. 20 Input Conflicting with another pin function,
Pinname | Pin function | Assignment | PinMo. | Direction | State |
& P30 General input port PA0ATIOCAE/ THMRIZA.. 20 Input Conflicting with another pin function.

(b) [Peripheral pin usage] Sheet
Figure 3.23  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 | Pin name | Selected function | Direction | State
& 21 P27 MTIOCZE/TMCIZSCE THCIZ Conflicting with an on-chip emulatar pin,

(a) [Pin function] Sheet

Fin name | Fin function | Azsignment | Fin Mo. | Direction | State |

& THMCI3  Counter clock input P27AMTIOC... 21 Inpuit Conflicting between a peripheral module pin and an on-chip emulator pin.

(b) [Peripheral pin usage] Sheet

Figure 3.24  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.

Fir Mo, | Fin name | Selected funchion | Direction | State |
& 20 P30/MTIOCABATMRIZARPOES... IRA0 IRA0 has not been configured in the peripheral zettngs.

[Pin function] Sheet

Figure 3.25  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.

=@ System
.-l Clock Generation Circuit Endian sstting

Pin (Multifunction pi
g - - pin controller) Endian select: | Litle endian hd
I 'Dptl(]l'l setting

_| Reqister Write Protection Function

SYSTEM | LVDAa l CAC | LPC | ICUBb l Buses l DMACA L DTCa | ELC | I/ | MTUZ2a l POEZ2a ITMR l CMT l RTCc lMDTa L Slﬂﬂ

Figure 3.26  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 RX220.

+ 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 SCle 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.

( )
PDG : Operations in the Peripheral Driver Generator
HEW : Operations in the High-performance Embedded Workshop
- 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

R20UT2489EJ0102 Rev.1.02 RENESAS Page 26 of 358
May 16, 2014



RX220 Group Peripheral Driver Generator Reference Manual Tutorial

(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 "rx220_demol" as the project name.
Set the CPU type as follows.

Series : RX200
Group : RX220
Part No. : R5F52206BxFP

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

Project name:
Ir:-:22EI_|:|emD'I
Directory:

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

— Device zelection

Serigs:

Group: |Riz20 k3
Pait No.: |RoF5z208BAFP |
Packange: |F'LD POT00KB -4

ROM capacity: I 256k, byte(s)
Rét capacity: I 16K byte(s)

0K, I Cancel |
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(2) Initial state PDG

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

B/ PDG2 - [n220_demol pdz] (E=1E=R 5
B9 File_View Tool Help _ =[x
EEN-CYEE
__m?k(} Ci -
\Jgjy o ) Intemnal clock source Main clock asciletor |
0 Oglpdseting ] ] Main clock aseilator sefiings
feqister Wiite Protection Function
~ N\ -
Main clack. ascillation source [Resonator -
Main clack (EXTAL input] Frequency MHz €3 B
Oscillator drive capabiity: THHz to BMHz
-
Main clack. ascillation stop detection: [ Disable |
Sub-clock oscillator settings
[] Use RTC-dedicated clock (supplied by the sub-clack oscillator)
|Drwe ability for lowa CL J
[ owoe
L High-speed on-chip oscillator (HOCO) settings
[ Use the high-speed on-chip oscillator [HOCO) o
~ @ svsten] [Lvoas [ cac] Lre]icun ] Buses | pwaca] orca] ELc] vo uTuza] Poe2s | TR] cu [ Rrce [ woTa ﬂ]ﬂjﬁ@]ﬂj 12400 cuea] Doc|
% /' X
- 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.
- J
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(3) Clock setting PDG

1. It is necessary to set the main (EXTAL) clock frequency first.

External clock frequency of the RSK board is 20 MHz. Set 20 to the edit box.
2. ICLK, PCLKB, PCLKD and FCLK are used in 20 MHz.

Set 20 to the edit box.

ain clock ozcillator zettings

-
Main clock oscillation source: |F|E:3|:|nat|:|r 1 j
Main clock [EXTAL input] frequency: | 20 MHZJ
O zcillator drive capability: | 1E6MHz to 20MHz

[ 16-MHz to 20MHz [Lead type ceramic resonatar]

L

b ain clock oscillation stop detection: |Disal:nle

Frequency zettings

Internal clock source frequency: 20.000000  p4Hz
Intermnal clock,
zource frequency
Frequency 2 |Actual value divizion ratio

]\

Syztemn clock [ICLK): 20 mHz 20.000000  pHz

7

Peripheral module clock B [PCLEB]: 6' 20 mMHz 20.000000  pHz 1

Peripheral module clock D [PCLED]: 20 MHz 20.000000  pHz 1

FlashlF clock [FCLE): 20 MH 200000000 pH 1
azhlF clock | ] z) z

0.032765

—

0125000

i

(4) Endian setting PDG

For the endian setting, refer to section 3.3, Endian.
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(5) I/O Port setting PDG
The LED2 on RSK is connected to P16 so set P16 to output port.
1. Select “I/O” tab
2. Select “Port 17
3. Check “Pn6”
4. Select “Output”
8/ PDG2 - [n220_demol pd2 7] E=5(ESE 5
B Eile View Io 2 ’T“?”?‘
I3 |
& /0 Ports
‘ : i' Fort Por: i
\' j f? Usedasanl/0pot  Diection  Enable input pullup resistor Clutput type High-diive output
B s mor & r 4 r
2 P Pl I [ = = = 0
: :|| P::C Pn2 r Input hd [l CMOS output - =
: j EZﬁE Pn3 i Input ¥ (] CMOS output - =
2 PotH Prd 3 [t =] 4 r [Mos o <] =
Y Pr5 o~ r CMDS output - =
PrE 172 I IElulpul LI l = CMOS output - r
7 r || - CMOS output 2 r
1
/ \
SvSTEM | Lvpaa [ cac | LPC ] 1cub | Buses | omaca] orcaf| ELc o [MTUa] PoE2a] TMR ] ot | RTce | wpTa ] sci] Ric| Rspi] cRe ] s124pb] cupa] poc |
\—— ]
R N__
Ready [T
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(6) TMR setting-1 PDG

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

1. Select "TMR" tab

2. Select "Unit0"

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

& PDG2 - [1220_dem (E=8E=l =)
B geTorm| 2 Cl=lx]
(BB

[=- ¥ 8-Bit Timer (TMR)
- B Unit 0

. @ TMRD
{ LB TMRI
< ) Unit 1

Uit |n 3
Mce |1E—hlthmalmude - @

m

t.[Q TMR3

4

Court source: IIntemal clock [PCLK] LI

™ Specify the extemal elock frequency

Court source frequency: 20.000000 pHz

Courter clearing source: | Disable counter clear -

¥ Specify the timer operating period and duty cycle

Tirner operating period: 3.275600 Imsal: - Atual valuz:

Ener:

Duty cycle: % & =

Errar:

A

svsTEM | LvDAa | cAC LPC IcUb [ Buses | DMacA] DTca ELcvo] wTuza] foesa €@7ur [cwTfRTcc ] woTa] sci] Ric] Rspi] cRc] s124pn] cpa] poc |
— —

L2l \

Ready \/ [ 4

N
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(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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(9) Generating source files
1. To generate source files, click on the tool bar.
2. Save confirmation dialog box is displayed. Click [Yes].
PDG2 (=23
l | Save changes to n220_demol.pd2?
Mo Cancel
3. Click [OK] on the message box.
P62 (==3al
l b 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 - [n220_demol pd2] ol -E =)
B File View Tool Help _=][*
DEd BE% ®?
=@ 8-Bit Timer (TMR} -
-a g‘"_?MRD Unit: o E
So Mode  [Ebrimerneds <] @ m
A | e

¥ Use this channel
Count seltings

Count source:

Count source frequency:

|Intema\ clock [FCLK/8132)
r

0.002441 pMHz

=l

SYSTEM | LvDAa | cac [ LPC 1cub | Buses | bwaca | DTca] ELc [ vo [ MTUza | PoE2a tur [cnT | RTCo | woTA| moTa] sci] Ric] RePI [ cRe] s124D0] DA cwPa] ciPe | Doc

Source file name

- %

| Generated function name

| Functional explanation of functions

crenesas\PDG2_projin220_demol\TMR\R_...
c\renesas\PDG2_proj\n220_demol\TMR\R_...

bool R_PG_Timer_Start_TMR_UO(void)
bool R_PG_Timer_HaltCount TMR_U0(void)

Set up the TMR and start the count
Halt the TMR count

c X
2 ci\renesas\PDG2_proj\n@20_demol\TMR\R_... bool R_PG_Timer_ResumeCount_TMR_U0(void) Resume the TMR count
E = c\renesas\PDG2_proj\n220_demol\TMR\R_... beol R_PG_Timer_GetCeunterValue TMR_UD(uintl6_t * counter_val) Acquire the TMR counter value A
5|2 g|Z | crirenesas\PDG2_projnc20_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@20_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\n220_demol\TMR\R_... bool R_PG_Timer_StopModule_ TMR_U0(void) Shut down the TMR unit
& ci\renesas\PDG2_proj\nd20_demol\TMR\R_...
o
51| | Ao
& Unit 0 |
Ready
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(10) Preparing the High-performance Embedded Workshop project

Start the High-performance Embedded Workshop and make RX220 workspace.

Mew Project Workspace

7 Debugger only - RX E1/E20 5

Ll

Properties... |

@B}‘

HEW

Project type : Application

Wonkzpace Namea:

IerZD_demD'I

Project Name:
IerZD_demD'I

Directory:
IC WorkSpace ' m220_demal

CPU famity:
B3 =
Tool chain:
IRenesas RX Standard LI

Cancel |

\ 4

-8l
Toolchain version :

1.2.1.1] vI

Which CPU do you want to use forthis
project?

CPU Series:

RXG00

CPU type : RX220

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

Mext > Finish I Cancel |

(5

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 =

Bit field order [ Precision of double : Double precision
Width of divergence of furremor— —

[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 typs : IH}Q‘}D ;I

Targst CPU - |RX220 |

File Edit View Project Build Debug Setup Tools Test Window Help

EEEEEEEYENEY B RN T <] |[Detautse

=l x|
B m220_demo1

B-E3 C source file

| dbsct.c

ntprg.c

resetprg.c

w220 _demol.c

sbric.c

-[H] vecttbl.c

E@ Dependencies

..... 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

1.To add source files to High-performance Embedded Workshop, PDG
click ?;»} 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.

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 @I

Set the priority in which order libraries are linked.

Pririty high [ C:\renesas\PDG 2B 2200RX 220_library_100_little lib

Fricrity low
N\
ak. Cancel
(oc )]
4. Source files are added to High-performance Embedded Workshop HEW
Added Source files are ﬁ} r220_demel - High-performance Embedde

Eile Edit View Project Build Debug

put in "AddFromPDG" folder. O =

B
EE] <220 _demor |

AddFromPDG
[ Intemupt_INTC.c
[2] Interupt_TMR.c
[4] R_PG_Clock.c
[¥] R_PG_IO_PORT_P1c

E \MR_LI0.
[£] R_PG_Timer_TMR_U0.c -

] resetprog.c

9 220 _demolc
[£] sorkcc

@ vecttbl.c

#- (£ Dependencias

8T [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_rx220_demol.h"

void main(void)
{

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

//Set up the clock
R_PG_Clock_Set();

//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 Renesas Peripheral Driver
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:
“rx220_demo2”. For details on how to make the new [|mzzu_demc.2 ]
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 : RX220 Group: |Rs2z0 -
Part No. : R5F52206BxFP Part No.: G

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

RSK board, select corresponding CPU type. ROM capacity: | 29BE. pytes)

Rak capacity: I 1EK 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 "MTU3” on tree view.
3. Check “Use this channel”.

B PDG2 - [n220_demo2.pd2 ] [E=REch |
B2 Eile View Tool Help |- ] =] ]
[oza @Ew(@| 2|
= @ Mut-Function T MTU23) &
2 Selectable mardss and the conesponding charnels are given below "
/72 mTun - Hormal mods (freesunning, periodic-caunter, and extemakevent count operations} MTUD to MTU4 £
- P mode 1: MTUD to MTU4
M mode 2 MTUI o MTUZ —
Phase counling mades (1 to 4k MTUT andMTUZ
Complementary PWM mades (1 to 3] and resel-synchronized Al mode: MTU3 [paiied with MTU4)
MTUT and MTU2 can act s & 32-bit tiner when MTUT is used for counting overflows of MTL2
MTUS has dedicated L V. and W counters for dead-time compensation
3 TU4 | MTUS |
7 [se this chamnet
Timer us operaticr
[l‘ Include this channel in the synchionaus operation €
Operation modh
Mode selection. | Nomal mode: H
Description: 1
The counter courge@p in this mode, The operation are possible.
Free unning cpfration: When [Disable lecled for [Counter clearing soice], counting cantinues untilthe counter
e e =
svSTEM [ LvDAa | cac| LPC]1cUb | Buses | pMaca] pTca[fLc] W0 wruza [PoE2a] TWR] cMT] RTce | wnTa] sci| ric | rsPI] cre | s12406 [ cupa] poc|
[ AN /
Ready S—H” [ 4
13 7 M
Select “PWM mode 1” for the operation mode.
— Dperation mode . .
_ Explanation of selected operation mode
tode selection: IF'WM rnode 1 vI
( 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: IW m 1
[T Specify the external clock frequency_ 2
Count source frequency: I 0078125 MHz
Timer operating period: II 500 Imsec ;I Actual value: 500.006400msec
3 0.001280%
Cycle register value: I 33062
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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 RX220 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 % 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_rx220_demo2.h"
void main(void)

{

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

//Set up the clock
R_PG_Clock_Set();

//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 RX220 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:
“rx220_demo3”. For details on how to make the new [|r:-:22EI o ]
Peripheral Driver Generator project, refer to section 4.1 —

(1), Making the Peripheral Driver Generator project. |c;\[enesaS\PD52_pmi Browse.
Set the CPU type as follows.

Device selection

Series : RX200 Series [Fix200 =]
Group : RX220 Graup: |R220 ~|
Part No. : R5F52206BxFP Part o (REFE2206B:7P  v)
Note: If another type of chip is mounted on your Package: |PLOPOTOOKE 4

RSK board, select corresponding CPU type. ROM capacity: 256K Lrels)

Rk capacity: 1Bk, byte(z]
0k, | 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.

B PDG2 - [220_demo3.pd2 *] f=le =
B3 File View Tool Help =[]
D e 2
= ffa 12:Bit A/D Convend (S12ADb) B
-4 Urit 512400
I~ Use this unit 1
+ Operation setting
Cormvesion targst[Analog inpul channel |
Mode: ISingIe scah mods LI
Intemal reference valtage
T Add &/D-converted value
fnalog input channel
™ Double tigger made
Corrvert Canvert Add Use dedicated
(Group &) [Gioup B] A/D-converted value  sample-and hold Gt
ANDDD B2 |m| |m| [
ANDDT FF |m| |m| [
Anoz - (m] (m] [
ANDD3 (m] (m]
AND4 F (m] (m]
ANDDS = I 8
SYSTEM | LvDAa [ cac [ LPC [ IcUB [ Buses [ DMACA| DTCa [ ELC [ vo | MTU2a | PoE2a] TR | ciT] RTC: | wDTa | sci| RiC [RsPIcRC s12:00 | cggA Doc |
A ¥
i </
Ready p — T 4
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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
[Conversion target: |.-’-‘«na|og input channel j J
[Mode: |I:c-ntinuous $Can 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
[lSoftware 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]
R20UT2489EJ0102 Rev.1.02 leN ESNS Page 47 of 358

May 16, 2014



RX220 Group Peripheral Driver Generator Reference Manual

(6) A/D converter setting-3 PDG

Make the following setting for S12ADO.

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

— Intemupt setting:

[F sze &/0 conversion end interupt [5124010) 9]
| 1
| 8 |

Intermipt notification function name:

=

Interrupt request destination: IEF‘U

CPU interupt priarity lewvel: 1 5_:| 512ad04IntFunc

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

=

Interrupt request destination: ICF‘U

CPU interupt prionty lewel: 15_:I |mterrupt notification function name: |512ad0BIntFunc

(7) Checking the pin usage PDG

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

1. After setting up the 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 ANOQO.

Tutorial

& PDG2 - [n220_demo3.pd2 %] [E=%(Ech (==
E? File  View Tool Help [- =] =]
IEETL-E - S
=@ Smch E—— Fin Mo. | Pin hame | Selected functlonl Direction | State | -
lock Generation Circu
T e 52 FD4/POE3M/RUS Mat assigned
NSCtign setting 53 PDA/POERHARGD Mot sssigred
.. [] Register Wits Pratection Function 84 FDMTIOCDARGR Mat assigned
85 FPD1/MTIOC4BARAT Mot assigned
B FDOARED Not assigned
57 PavaND0? AN Input
85 P4R/ANIG ANOOR Input
89 PuS/ANDOS ANOOS Input
50 PadsaNOnd AN Input
il Pa3/ANI03 ANOT Input
52 Pa2smNIn2 ANO2 Input
93 PalANDDT ANOM Input
=T} 'EEELD 'EEELD It i
= Tom I
T WAEFAD VRAEFHD [
57 aveco ATCD Input B
L PO7/ADTRGOH Mot assigned L
53 AvsE0 AvESD Input 3
100 (&1) Mot agsigned
, /\ 1 Pin function |Peripheral pin usage | Pin layout
( " system [LvDfa] cac]LPc] icun | Buses | omaca| DTca | ELC | 10| WTU2a | POE2a | TMR | oMT | RTcc | wWoTa ] sci| RiC | RsPI cRe | 512400 | cwpa] poc |
—_—
N/
~—
Ready 4
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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 - [220_demo3.pd2 7] (=N Eoh=<=|
B2 File View Tool Help HEB
D& W %
=@ System POE - B
B Clock Generation Circuit TMFD = =
@ Fin (Mukifunction pin controller) MR — 5 [mew | ]
& Option setting ThR2 | P 7EROT T TRpt
[l Register Wite Protection Function TMR3 £NDD2 Analog input P42/AN002 92 Input
RTCc ANDDZ Analog input P43/AND0Z Ell Input
o AND04 Analog input P44/4N004 %0 Input
SCi5 ANDOS Analog input P45/AND05 89 Input
ggg £N00G Analoginput P4G/ANO0G 2 nput
oz ANDO7 Analog input P47/AND07 a7 Input
BuCO £ND02 Analog input PE0/DE[AE/DEWSCK] 246H002 3 Input
RSP0 =|  ANDO/CMPBO  AnsloginputaNOD3)  PET/DS[AS/DIVMTIOCAC/ TRO12/THDN1 2/510%12/5... 77 Input
512400 ANDI0/CYREFBO  Analog inputlNiT0)  PE2/D10[A10/D10WMTIOCAA/RHD1 2ARKDKI 2/SMIS... 76 Input
MEL, | D[Pn ANDI/CMPAT  Analog inputiaMOT1)  PE3/DT[ATT/D11 MTIOCSEPOESHCTS 1 28/RTS12. 75 Input
aneral por
Gonoral Emt Pl ANDIZ/CHPAZ  Analog inputlNOT2)  PE4/D12[A12/012WMTIOCAD/MTIOCTAANDI 2ACHP... 74 Input
General port 2 BNDT3 Analog input PES/D13[1 301 3PMTIOCACMTIOCEAROSANDTS 73 Input
Generalpot P2 AND14 Analog input PEE/D14[414/D14]RQEANDT4 72 Input
General poit P4 £ND15 Analog input PE7/D15[415/D15ARO7AANOT5 7 Input
General port F5 ADTRG0E
General port P4
General port PB
General port PC
Fanearal i
Pinfuncon Peripheral pin usage |F| lapout

~ system [LvDAa | cac[LPc]icUs [ Buses [ Dwaca ] DTCEfewededm2a | PoE2a | TWR | o[ Rice | woTa| sci mic] rspi] cRc s12400 | cuea] 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 RX220 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.

/lInclude "R_PG_<project name>.h"
#include "R_PG_rx220_demo3.h"
void main(void)

{

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

//Set up the clock
R_PG_Clock_Set();

//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 RX220 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:

“rx220_demo4”. For details on how to make the new me r— ]

Peripheral Driver Generator project, refer to section 4.1 y—

(1), Making the Peripheral Driver Generator project. |C;\,Enega$\pggz_pmi Browse.

Set the CPU type as follows.

Device zelection

Series : RX200 Series [F<200 =
Group : RX220 Graup: [ |
Part No. : R5F52206BxFP Part Now: | RSF52208B5FP |
Note: If another type of chip is mounted on your Package: PLOPO10DKE-A

RSK board, select corresponding CPU type. ROM capacity: 256K b ters)

Rak capacity: 16K, buyte(s)
ok, | 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) DTCasetting-1 PDG

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

[ PDG2 - [220_demod.pd2 *] =5 E=R 5T
B File View Tool Help BEE
D@ Mm% B 2 2
- Data Transfer Controller {DTCa)

>

¥ Use )jata tiznsfer controller
= setting:

Transfer data read skip enable: Disable hd
Address mode: Full-address made (32 bits) < 3 -
l Base address for the DTC vector table addiess: 2000 b l

[ Transfer data setting

Add ransfer data Activating soume

De\ete transter data I LI

Chain transfer activating source:

|

Chain transfer data num: l—

Transfer data start address: [ n

Transfer mode: =

Block/Repest ares [ |

Transfer unit size: lﬁ bytels)

Block ransfer size: | =

svsTEM | Lvbaz [ cac ] LPc] 1cun | Buses | E‘»AACA DTCa |ELCI'1DI MTU2a | POE2a | TMR ] cT | RTCc | wDTa [ sci [ Ric] Repi] cRe| s1240b | cupa] Doc |

[ BN s
Ready — | 1 I
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(5) DTCa setting-2 PDG

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

. Set “2400” to the transfer data start address.

. Select “Normal transfer mode” for the transfer mode.
. Set “1” to the transfer unit size.

. Set “10” to the transfer count.

. Set “2410” to the source start address.

. Select “Increment” for the source address mode.

. Set “2420” to the destination start address.

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

© 0O N OO O A W DN P

v illse data ransfer controlles

. Select “IRQ1 (external pin interrupt)” for the activating source.

Basze sethngs

Transfer data read skip enable: IDiSabIE

=]

Addrezz mode:

| Full-address mode (32 bits)

=]

Baze address for the DTC vector table address: I

2000 |

1

I- Transfer data settings

Add transter data J Activating source:

[I IRQT [external pin interrupt)

Delete {ranzfer data |

Chain transfer achivating source:

2 IROT |
[ Transfer data

Chain transfer data num:

Tranzfer data start address:

Tranzfer mode:

INormaI trahzfer mode vl

Block/Fepeat area;

ISDurce zide: vl

[Tlansfer unit size:

Block transfer size:

—

I1 j byte(s) H

Transfer data zize: I 1 bwtefs)
[Tran&fer count; | 10 ]| 6 |
Tatal tranzfer data size: I 10 bykelz)
Source start address: | 2410 h
Source address mode: IIncrement LI 8
|

Destination start address: | 2420 9
D estination add de: | t -

estination address mode I ncremen _I 10

|nterrapt contral:

% Request is transferred to CPL when specified transfer is completed

™ Request is transfermed to CPU sach time DTG transfer is performed

Enable chain transfer |

5 |

Chain transfer select: IEDnlinunusly LI
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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 - [n220_demod.pd2 7] (=5 EER =)
¥ File View Tool Help =[5 =
D = %

4 \'rnnermit"i;r:rol it (ICUB) 154 W e
) Exceptions r
2 = =
W UseIRD1 4

Detection methad: [ Faling edgs ~|

CPU interrupt priarity level:

Interrupt request destination: § | CPL [4fter activating DTC and data transfer completion) - ‘_‘

Dj M I IrqlIntFunc

I Enable digital filter e

[PcLk 6 =1
I~ UselRO2
[ Low level |
[ =l
5] IrqintFunc
]
1 |PcLE |

= \IM.IDH\
SYSTEM | LvDAa CI\C‘LF‘C A lcub Eluses'DMACA DTCa| ELC | 10| WTU2a | POE2a [ TMR | cuT | RTCc | wDTa [ sci| Ric | RsPi| oRC | 51240 | cuPa | Doc
\ ]

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 RX220 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 'c_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_rx220_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();

R_PG_Clock_Set(); // Set up the clock

/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
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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 SCle channels 1 and 5

In this tutorial, SCI channel 1 and 5 will be set up to transfer data in asynchronous mode. Connect the
transmission pin of channel 1 (TXD1) and the reception pin of channel 5 (RXD5) on the RSK board as

follows.

RXD5

ol

Note : If there are switches that enables/disables TXD1 and RXD5 on the RSK board, enable it.

(1) Making the Peripheral Driver Generator project

Make the new Peripheral Driver Generator project
“rx220_demo5”. For details on how to make the new
Peripheral Driver Generator project, refer to section 4.1
(1), Making the Peripheral Driver Generator project.
Set the CPU type as follows.

Series : RX200
Group : RX220
Part No. : R5F52206BxFP

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

PDG

Project new

roject name:

FI
| 220 demod

]

D

ireckony:

|c::\renesa$'~.F'Dl32_|:umi Browse. ..

Device zelechion

Series: | 200 -l
Giroup: Rzl |
Pait Mo.: |RSFS220EB:FP v |
FPackage: |F'LQF'D1 O0KE -4

ROM capacity: ’7255}( btes]
Rt capacity: 1EK butelz)

ok | 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) SCle setting PDG

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

B PDG2 - [n220_demoS.pd2 *]

(o ]le ]
B3 File View Tool Help [-]=] %]
e |mw(E 2
5 Senal Communications Intertace (SCle. 5CI) B
j i Chamel
j e ™ Use this channel |
-2 scinez e
Mode: -
Function selection: E
5P1 mode: -
I Enable muliprocessor commuricaions function 101 o receiving station: =
T Enable noise canceling function
Noise fier clock E
- Data format
Data lengih: =
Pty bic E
Stop bit: -
[ | — | A
svsTEM | LvDAa | cac ] LPC] icUs [ Buses | puaca] DTCa] ELc] 1o [ wTu2a] PoE2a] TMR ] cT] RTce [ §voTa s [Ric] rREri] cRC] 12400 | cupa] Doc|
— -
B AN /
Ready S~—" O
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(5) SCI1 (transmitter) setting PDG

Make the setting for SCI1 as follows.
1. Select SCI1 on the tree view.

2. Check “Use this channel”.

3. Select “Asynchronous mode”.

4. Select “Transmission” for the function.

5. Leave the data format settings at the default.

Channet [SCI1 )
l v Use this channel '
Mode settings 3
Mode: ‘AS}II’!ChIDI’!EuS made j
P ————
Function selection: Transmission hd
M aster mode 4
[ Enable multi-processor communications function 4:
E
Clock signal divided by 1
Data format 5
ﬁ)ata length: ‘E hits j
Parity bit; Mone <
Stap bit 1 bit =
Data direction: L5B-first hd
Dizable
N\
6. Set the bit rate to “9600bps”.
Transfer speed
Module operating clock [PCLE) frequency: | 20000000 pHz
Transfer clock: |Intema| clock ﬂ
| 6
Bit rate: | 3600 bpsj Actual value: 9615, 38461 5bps
Errar: 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:  |Sci1TFunc
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(6) SCI5 (receptor) setting PDG

Make the setting for SCI5 as follows.

1. Select SCI5 on the tree view.
—- @ Seral Com s Inteface (SCle, SCId)

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/RXD5/SMISO5/SSCL5/IRRXD5/SSLA3” from the dropdown list.

¥ PDG2 - [n220_demos5.pd2 *] = oh ==
B File View Tool Help _ =] =
=y = B ?
|
--a SYs‘i’“ ) ) | 2 Ut Fin function | Assignment [ Fin Mo [ Direction [ g 5
uz
@ Pin (Muttifunction pin controller)
mﬂj T e T T ] P2 D5/ SMIS 15/ 55 CLBA RReDE/SS
aliieniiatios HTLS LD /IRFD5/IR5
Poc_ [ CTeSWRTSSA/SSSE PC2/MTIOCAE XD 5/SMISD5 /S5 CL5ARRRDS/S5LAS )
THR
THRZ2
THR
HTED |
5019
5012 B
RIICD
RSFI0
512400
CHPAAYD
General part PO
Beneral port P1
General port P2
General port P3
Pt g
Pinfuncfon Peripheral pin usage F’iaaynut
(7 SYSTEM L’DAa cac | LPC ] icun | Buses | DMACA [ DTCTYseediiadrT%5 | FOE23 [ TMR | oM [ RTCc [ 1wDTa [ sci] Ric | RsPI| cre [ sizas [ cupa] poc
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 RX220 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_rx220_demo5.h"

/ISCI1 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();

/I Set up the clock
R_PG_Clock_Set();

/I Set up the SCI1
R_PG_SCI_Set_C1();

/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 );

/[ Start SCI1 transmission (number of data : 10)
R_PG_SCI_StartSending_C1( tr_data, 10 );

while();

/ISCI1 transmission end notification function
void ScilTrFunc(void)

//Stop SCI1 communication
R_PG_SCI_StopCommunication_C1();

/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 RX220.

Table 5.1  Generated Functions for the RX220
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_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

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
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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_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_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

Register Write Protection Function

Generated Function

Description

R_PG_RWP_RegisterWriteCgc

Enables or disables writing to registers

associated with the clock generation circuit

R_PG_RWP_RegisterWriteModeLpcReset

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

power comsumption, and software reset

R_PG_RWP_ReqgisterWriteLvd

Enables or disables writing to registers

associated with LVD

R_PG_RWP_RegisterWriteMpc

Enables or disables writing to pin-function

selection registers

R_PG_RWP_GetStatusCgc

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

generation circuit is enabled or disabled

R_PG_RWP_GetStatusModelLpcReset

Acquires a value indicating whether writing to

registers associated with the operating
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mode, low power comsumption, and

software reset is enabled or disabled

R_PG_RWP_GetStatusLvd

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

R_PG_RWP_GetStatusMpc

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

Interrupt controller (ICUb)

Generated Function

Description

R_PG_Extinterrupt_Set_<interrupt type>

Set up an external interrupt

R_PG_Extinterrupt_Disable_<interrupt type>

Disable the setting of an external interrupt

R_PG_Extinterrupt_GetRequestFlag_<interrupt type>

Get an external interrupt request flag

R_PG_Extinterrupt_ClearRequestFlag_<interrupt type>

Clear an external interrupt request flag

R_PG_Extinterrupt_EnableFilter_<interrupt type>

Re-enable the digital filter

R_PG_Extinterrupt_DisableFilter_<interrupt type>

Disable the digital filter

R_PG_Softwarelnterrupt_Set

Set up the software interrupt

R_PG_Softwarelnterrupt_Generate

Generate the software interrupt

R_PG_Fastinterrupt_Set

Set an interrupt as the fast interrupt

R_PG_Exception_Set

Set exception handlers

Buses

Generated Function

Description

R_PG_ExtBus_PresetBus

Set the bus priority

R_PG_ExtBus_SetBus

Set the bus pins and the bus error monitoring

R_PG_ExtBus_GetErrorStatus

Acquire the status of bus error generation

R_PG_ExtBus_ClearErrorFlags

Clear the bus-error status registers

DMA controller (DMACA)

Generated Function

Description

R_PG_DMAC_Set_C<channel number>

Set up a DMAC channel

R_PG_DMAC_Activate_C<channel number>

Make the DMAC be ready for the start trigger

R_PG_DMAC_StartTransfer_C<channel number>

Start the one transfer of DMAC (Software trigger)

R_PG_DMAC_StartContinuousTransfer_C<channel number>

Start the continuous transfer of DMAC

(Software trigger)

R_PG_DMAC_StopContinuousTransfer_C<channel number>

Stop the software-triggered continuous
transfer of DMAC

R_PG_DMAC_Suspend_C<channel number>

Suspend the data transfer

R_PG_DMAC_GetTransferCount_C<channel number>

Get the transfer counter value

R_PG_DMAC_SetTransferCount_C<channel number>

Set the transfer counter

R_PG_DMAC_GetRepeatBlockSizeCount_C<channel number>

Get the repeat/block size counter value

R_PG_DMAC_SetRepeatBlockSizeCount_C<channel number>

Set the repeat/block size count

R_PG_DMAC_ClearInterruptFlag_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
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R_PG_DMAC_ClearTransferEscapeEndFlag_C<channel number> Clear the escape transfer end flag
R_PG_DMAC_SetSrcAddress_C<channel number> Set the source address
R_PG_DMAC_SetDestAddress_C<channel number> Set the destination address
R_PG_DMAC_SetAddressOffset_C<channel number> Set the address offset
R_PG_DMAC_SetExtendedRepeatSrc_C<channel number> Set the source address extended repeat value
R_PG_DMAC_SetExtendedRepeatDest_C<channel number> Set the destination address extended repeat value
R_PG_DMAC_StopModule_C<channel number> Stop the DMAC channel

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
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>
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R_PG_Timer_SynchronouslyStartCount_MTU_U<unit number>

Start the MTU count operation of two or

more channels simultaneously

R_PG_Timer_HaltCount_MTU_U<unit number>_C<channel

number>

Halt the MTU count operation

R_PG_Timer_GetCounterValue_MTU_U<unit
number>_C<channel number>

Acquire the MTU counter value

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

Set the MTU counter value

R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel
number>

Acquire and clear the MTU interrupt flags

R_PG_Timer_StopModule_MTU_U<unit number>

Shut down the MTU unit

R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel
number>

Acquire the general register value

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

Set the general register value

R_PG_Timer_SetBuffer_AD_MTU_U<unit number>_C<channel

number>

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

R_PG_Timer_SetBuffer_CycleData_MTU_U<unit

number>_<channels>

Set the cycle buffer register

R_PG_Timer_SetOutputPhaseSwitch_MTU_U<unit

number>_<channels>

Switch PWM output level

R_PG_Timer_ControlOutputPin_MTU_U<unit

number>_<channels>

Enable or disable the PWM output

R_PG_Timer_SetBuffer_PWMOutputLevel_MTU_U<unit
number>_<channels>

Set the PWM output level in the buffer
register

R_PG_Timer_ControlBufferTransfer_MTU_U<unit

number>_<channels>

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

Port Output Enable 2 (POE2a)

Generated Function

Description

R_PG_POE_Set

Set up the POE

R_PG_POE_SetHiZ_<Timer channels>

Place the timer output pins in
high-impedance state

R_PG_POE_GetRequestFlagHiZ_<Timer channels/flag>

Acquire the high-impedance request flags

R_PG_POE_GetShortFlag_<Timer channels>

Acquire the MTU output short flags

R_PG_POE_ClearFlag_<Timer channels/flag>

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

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_Ux<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

Set the counter value of a TMR

R20UT2489EJ0102 Rev.1.02
May 16, 2014

RENESAS

Page 70 of 358




RX220 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

number>)

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

number>

Set the CMT counter value

R_PG_Timer_StopModule _CMT_U<unit number>

Shut down the CMT unit

Realtime Clock (RTCc)

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_Set12HourMode

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_StartBinary

Sets u the RTC and starts its counter

(binary count mode)

R_PG_RTC_StopBinary

Suspends counting by the RTC (binary count mode)
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R_PG_RTC_RestartBinary

Restarts counting by the RTC
(binary count mode)

R_PG_RTC_SetCurrentTimeBinary

Sets the current time (binay count mode)

R_PG_RTC_GetStatusBinary

Acquires information on the current state of

the RTC (binary count mode)

R_PG_RTC_ManualErrorAdjustBinary

Corrects an error of the timer

(binary count mode)

R_PG_RTC_AutoErrorAdjustBinary_Enable

Enables automatic correction of errors of the

timer (binary count mode)

R_PG_RTC_AutoErrorAdjustBinary_Disable

Disables automatic correction of errors of the

timer (binary count mode)

R_PG_RTC_SetAlarmTimeBinary

Sets the time for an alarm

(binary count mode)

R_PG_RTC_SetPeriodiclnterruptBinary

Specifies the cycle for generating the cyclic

interrupt (binary count mode)

R_PG_RTC_ClockOutBinary_Enable

Enables the clock output

(binary count mode)

R_PG_RTC_ClockOutBinary_Disable

Disables the clock output

(binary count mode)

Independent Watchdog Timer (IWDTa)

Generated Function

Description

R_PG_Timer_Start_IWDT

Sets up the IWDT and starts its timer

R_PG_Timer_RefreshCounter_IWDT

Refresh the counter

R_PG_Timer_GetStatus_IWDT

Acquires the status flag and count value of
IWDT

Serial Communications Interface (SCle, SCIf)

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
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R_PG_SCI_SPIMode_Transfer_C<channel number>

Transmit data by simple SPI mode

R_PG_SCI_SPIMode_GetErrorFlag_C<channel number>

Get the serial reception error flag in the
simple SPI mode

R_PG_SCI_GetSentDataCount_C<channel number>

Acquire the number of transmitted data

R_PG_SCI_ReceiveStationID_C<channel number>

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

R_PG_SCI_StartReceiving_C<channel number>

Start the data reception

R_PG_SCI_ReceiveAllData_C<channel number>

Receive all data

R_PG_SCI_ControlClockOutput_C<channel number>

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

R_PG_SCI_StopCommunication_C<channel number>

Stop transmission and reception

R_PG_SCI_GetReceivedDataCount_C<channel number>

Acquire the number of received data

R_PG_SCI_GetReceptionErrorFlag_C<channel number>

Get the serial reception error flag

R_PG_SCI_ClearReceptionErrorFlag_C<channel number>

Clear the serial reception error flag

R_PG_SCI_GetTransmitStatus_C<channel number>

Get the state of transmission

R_PG_SCI_StopModule_C<channel number>

Shut down a SCI channel

I°C Bus Interface (RIIC)

Generated Function

Description

R_PG_I2C_Set_C<channel number>

Set up the I°C bus interface channel

R_PG_I2C_MasterReceive_C<channel number>

Master data reception

R_PG_I2C_MasterReceivelLast_C<channel number>

Complete a master reception process

R_PG_I2C_MasterSend_C<channel number>

Master data transmission

R_PG_I2C_MasterSendWithoutStop_C<channel number>

Master data transmission (No stop condition)

R_PG_I2C_GenerateStopCondition_C<channel number>

Generate the stop condition

R_PG_I2C_GetBusState_C<channel number>

Get the bus state

R_PG_I2C_SlaveMonitor_C<channel number>

Slave bus monitor

R_PG_I2C_SlaveSend C<channel number>

Slave data transmission

R_PG_I2C_GetDetectedAddress_C<channel number>

Get the detected address

R_PG_I2C_GetTR_C<channel number>

Get the transmit/receive mode

R_PG_I2C_GetEvent_C<channel number>

Get the detected event

R_PG_I2C_GetReceivedDataCount_C<channel number>

Acquires the count of transmitted data

R_PG_I2C_GetSentDataCount_C<channel number>

Acquires the count of received data

R_PG_I2C_Reset_C<channel number>

Reset the bus

R_PG_I2C_StopModule_C<channel number>

Shut down the 1°C bus interface channel

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
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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 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

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

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
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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 bool R_PG_Clock WaitSet(double wait_time)
Description Set up the clocks
Parameter double wait_time ‘ Oscillation stabilization waiting time (in seconds)
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.

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

#include “R_PG_default.n”

void func(void)

{
/ISet 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();
}
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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.n”

void func(void)

{
/[Turn off the HOCO power supply
R_PG_Clock_PowerOFF_HOCO();
}
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5.1.13 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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5.1.14 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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5.1.15 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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5.1.16 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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5.1.17 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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5.1.18 R_PG_Clock GetClocksStatus

Definition

Description

Parameter

Return value

File for output

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

Acquire the status of the clocks

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 /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
bool loco;
void func(void)
{
/[Acquire the status of the the low-speed on-chip oscillator
R_PG_Clock GetClocksStatus (0, 0, &Iloco, 0, 0);
}
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5.1.19 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 );
}
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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, &lvdl_monitor, &lvd2_detect,

&Ivd2_monitor);

if( Ivdl_det){

/[Processing when Voltage Monitoring 1 VVoltage Change is detected

}

if( Ivd2_det ){

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

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

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

void func(void)

{
/I Clear Voltage Monitoring 1 Voltage Change Detection Flag.
R_PG_LVD_ClearDetectionFlag_LVD1();
}
R20UT2489EJ0102 Rev.1.02 RENESAS Page 96 of 358

May 16, 2014



RX220 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

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_CAC_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_CAC_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_CAC_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_CAC_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 /Nnclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Enter sleep mode.
R_PG_LPC_Sleep(void);
}
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5.4.3 R_PG_LPC_AlIModuleClockStop

Definition

Description

Parameter

Return value

File for output

bool R_PG_LPC_AlIModuleClockStop (void)

Enter all module clock stop mode.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

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

Definition bool R_PG_LPC_ChangeOperatingPowerControl(uint8_t mode)
Description Change the operating power control mode
Parameter uint8_t mode Operating power control mode
0 : High-speed operating mode
1 : Middle-speed operating mode A
2 : Middle-speed operating mode B
3 : Low-speed operating mode 1
4 : Low-speed operating mode 2
Return value true Setting was made correctly
false Setting failed
File for output R_PG_LPC.c
RPDL function R_LPC_Control
Details »  Changes the operating power control mode.
Example

/lInclude "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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5.4.6 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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5.4.7 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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5.4.8 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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5.4.9 R_PG_LPC_GetOperatingPowerControlFlag

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

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

R_LPC_GetStatus

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.

/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_GetOperatingPowerControlFlag ( &during_transition );
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5.4.10 R_PG_LPC_GetStatus

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_LPC_GetStatus(uint16_t *data)

Get the status of the low power consumption functions.

uintl6_t *data

| The address of storage area for the status data

true Acquisition succeeded
false Acquisition failed
R_PG_LPC.h

R_LPC_GetStatus

«  This function acquires the reset status.

*  When calling this function, the function of RPDL R_PG_LPC_GetStatus is called

directly.
e The status flags shall be stored in the format below.
B15-bh9 b8
0 Operating Power Control Mode transition flag
0: Transition completed
1: During Transition
b7-b4 b3 b2 b1l b0
Reset status (RSTSRO) (0: not detected; 1: detected)
0 LVvD2 LvD1l | LVDO | Power-on
reset

»  The RSTSR( LVD detection flags) are cleared by calling this function.
*  RSTSR.PORF( power-on reset flag) is only initialized by a pin reset.

#include "R_PG_default.h"

uintl6_t data;

void func(void)

{
I/l Acquire the LPC status
R_PG_LPC_GetStatus( &data );

/linclude "R_PG_<project name>.h" to use this function.
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5.5 Register Write Protection Function

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

RPDL function

Details
Example

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

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

bool cgc;

bool mode_lpc_reset;
bool Ivd;

bool bOwi,pfswe;

void funcl(void)

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

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

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

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

void func2(void)

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

/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 registers associated with LVD.
R_PG_RW?P_RegisterWriteLvd( 0 );

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

void func3(void)

{

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

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

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

R_PG_RWP_GetStatusModeLpcReset(&mode_Ipc_reset);

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

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

Definition bool R_PG_RWP_RegisterWriteModeLpcReset ( bool enable )

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

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

disabled)

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

File for output R_PG_RWP.c

RPDL function R_RWP_Control

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

comsumption, and software reset.

Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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5.5.3 R_PG_RWP_RegisterWriteLvd

Definition bool R_PG_RWP_RegisterWriteLvd ( bool enable )
Description Enables or disables writing to registers associated with LVD
Parameter bool enable Whether writing to registers is enabled or disabled (1: enabled, 0:
disabled)
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RWP.c
RPDL function R_RWP_Control
Details » Enables or disables writing to registers associated with LVD.
Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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5.5.4 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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555 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.
R20UT2489EJ0102 Rev.1.02 RENESAS Page 122 of 358

May 16, 2014




RX220 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.5.6 R_PG_RWP_GetStatusModelLpcReset

Definition
Description

Parameter

Return value

File for output

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

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

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

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

Definition bool R_PG_RWP_GetStatusLvd ( bool * Ivd )

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

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

disabled (1: enabled, 0: disabled)

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

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

enabled, O: disabled)

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

5.6.1 R_PG_Extinterrupt_Set_<interrupt type>

Definition

Description

Parameter

Return value

File for output

bool R_PG_ExtInterrupt_Set_<interrupt type> (void)
<interrupt type>: IRQO to 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_Extlnterrupt_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>
R20UT2489EJ0102 Rev.1.02 RENESAS Page 129 of 358

May 16, 2014



RX220 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

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(); /[Processing 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 error monitoring.
}
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5.7.2 R _PG_ExtBus_SetBus

Definition bool R_PG_ExtBus_SetBus(void)

Description Set up the bus error monitoring

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_ExtBus.c

RPDL function R_BSC_Create

Details »  Sets up 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.

« Ifrequired, 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.

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

void func(void)

{
}

/IBus error notification function
void BusErrFunc(void)

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

{
bool addr_err;
uint8_t master;
uintl6_terr_addr;
/IAquire bus error status
R_PG_ExtBus_GetErrorStatus(&addr_err, &master, &err_addr);
if(addr_err ){

/IProcessing when illegal address access error occurs
}

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

}
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5.7.3 R_PG_ExtBus_ GetErrorStatus

Definition

Description

Parameter

Return value

File for output

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

Acquire the status of bus error generation

bool * addr_err

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

uint8_t * master

a bus when a bus error occurred
ID code of bus master:
0:CPU 3:DMAC/DTC

The address of storage area for ID code of bus master that accessed

uintlé_t*err_addr

accessed when a bus error occurred

The address of storage area for upper 13 bits of an address that was

true Acquisition succeeded.

false Acquisition failed.

R_PG_ExtBus.c

RPDL function R_BSC_GetStatus
Details « 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.
Example A case where BusErrFunc has been specified as the name of the bus error interrupt
notification function.
/lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
//Set up the bus error monitoring.
R_PG_ExtBus_SetBus();
}
/[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, &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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5.7.4 R_PG_ExtBus_ClearErrorFlags

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

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

void func(void)

//Set up the 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
R_PG_ExtBus_GetErrorStatus(&addr_err, &master, &err_addr);
if(addr_err ){
/IProcessing when illegal address access error occurs
}

/[Clear the bus error status registers
R_PG_ExtBus_ClearErrorFlags();
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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 : TXI1 (SCI1 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

SCle 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 : RXI1 (SCI1 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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SCle 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 SCI1 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_C1(); //Setup SCI1

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*)&(SCI1.TDR));
R_PG_DMAC_SetTransferCount_CO( 8 );

/IMake DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO();

/[Enable the SCI1 transmission (TXI interrupt occurs and DMA transfer starts)
R_PG_SCI_SendAllData_C1(
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_C1( &sci_transfer_complete );
} while( ! sci_transfer_complete );

//Stop the SCI
R_PG_SCI_StopCommunication_C1();

//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 SCI1 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_C1(); //Setup SCI1
R_PG_DMAC_Set_C0(); //Set up DMACO

//Set source address, destination address and transfer counter
R_PG_DMAC_SetSrcAddress_CO((void*)&(SCI1.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 SCI1 reception

R_PG_SCI_ReceiveAllData_C1(
PDL_NO_PTR,
PDL_NO_DATA

}

/IDMA interrupt notification function

void DmacOlIntFunc (void)

{
//Stop the SCI reception
R_PG_SCI_StopCommunication_C1();

//Stop the DMAC
R_PG_DMAC_StopModule_CO0();
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5.8.2 R_PG_DMAC_Activate _C<channel number>

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

Description Make the DMAC be ready for the start trigger
Conditions for An interrupt is selected as a transfer start trigger
output
Parameter None
Return value true Setting was made correctly.

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

<channel number>: 0 to 3

RPDL function R_DMAC_Control
Details + This function makes the DMAC channel be ready for the transfer start trigger.

« This function is genetarted when an interrupt is selected as a transfer start trigger.
. CallR_PG_DMAC_Set_C<channel number> to set up a DMAC channel before calling
this function.

Example A case where the setting is made as follows.
* IRQO was selected as a transfer start trigger of DMACO in normal transfer mode
*  DmacOIntFunc was specified as the DMAO interrupt notification function name

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

void func(void)

{
//Set up DMACO

R_PG_DMAC_Set_CO0();
/1Set IRQO
R_PG_Extinterrupt_Set_IRQO();
/IMake DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO0();
}

/IDMA interrupt notification function
void DmacOIntFunc (void)

{
//Stop the DMAC
R_PG_DMAC_StopModule_CO0();
}
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5.8.3 R_PG_DMAC_StartTransfer_C<channel number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

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

Start the one transfer of DMAC (Software trigger)

The software trigger is selected as a transfer start trigger

None
true Setting was made correctly.
false Setting failed.

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

RPDL function R_DMAC_Control
Details + This function starts DMA transfer of the channel specified the software trigger as a
transfer start trigger.
« A DMA transfer request is cleared automatically when data transfer is started.
Example A case where the setting is made as follows.
» The software trigger was selected as a transfer start trigger of DMACO in normal transfer
mode
« DmacOIntFunc was specified as the DMA interrupt notification function name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
volatile bool transferred;
void func(void)
{
transferred = false;
//Set up DMACO
R_PG_DMAC_Set_C0();
while( transferred == false ){
/IStart the DMA transfer of DMACO
R_PG_DMAC_StartTransfer_C0();
}
//Stop the DMAC
R_PG_DMAC_StopModule_CO0();
}
/IDMA interrupt notification function
void DmacOIntFunc (void)
{
transferred = true;
}
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5.8.4 R_PG_DMAC_StartContinuousTransfer_C<channel number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_StartContinuousTransfer_C<channel number> (void)
< channel number >:0to 3
Start the continuous transfer of DMAC (Software trigger)

The software trigger is selected as a transfer start trigger

None
true Setting was made correctly.
false Setting failed.

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

This function starts DMA transfer of the channel specified the software trigger as a
transfer start trigger.

This function enables continuous DMA transfer because a DMA transfer request is
generated again after completion of a transfer.

A case where the setting is made as follows.

The software trigger was selected as a transfer start trigger of DMACO in normal transfer
mode
DmacOIntFunc was specified as the DMA interrupt notification function name

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

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set_C0();

/IStart the DMA transfer of DMACO
R_PG_DMAC_StartContinuousTransfer_C0();

}

/IDMA interrupt notification function

void DmacOIntFunc (void)

{
//Stop the DMAC
R_PG_DMAC_StopModule_CO0();
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5.8.5 R_PG_DMAC_StopContinuousTransfer_C<channel number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_StopContinuousTransfer_C<channel number> (void)
< channel number >:0to 3
Stop the software-triggered continuous transfer of DMAC

The software trigger is selected as a transfer start trigger

None
true Setting was made correctly.
false Setting failed.

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

+ This function clears DMA transfer request of the channel specified the software trigger as
a transfer start trigger.

A case where the setting is made as follows.

« The software trigger was selected as a transfer start trigger of DMACO in normal transfer
mode

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

void funcl(void)

{
//Set up DMACO

R_PG_DMAC_Set_CO0();
//Start the DMA transfer of DMACO

R_PG_DMAC_StartContinuousTransfer_C0();
}

void func2(void)

{
/IClear DMA transfer request by software

R_PG_DMAC_StopContinuousTransfer_CO0();
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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 IRQ1 interrupt notification function name
 Irg2IntFunc was specified as the IRQ2 interrupt notification function name

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

void func(void)

{

R_PG_DMAC_Set_CO0();  //Set up DMACO

R_PG_ExtlInterrupt_Set IRQO();  //Set IRQO

R_PG_ExtInterrupt_Set IRQ1();  //Set IRQ1

R_PG_ExtInterrupt_Set _IRQ2();  //Set IRQ2

R_PG_DMAC_Activate_CO();  // Make DMACO be ready for the transfer start trigger
}

/IDMA interrupt notification function
void DmacOIntFunc (void)

{
¥

/IDMA transfer is suspended by IRQ1 input
void IrglIntFunc (void)

{
¥

/IDMA transfer is re-activated by IRQ2 input
void Irg2IntFunc (void)

R_PG_DMAC_StopModule_CO0();  //Stop the DMAC

R_PG_DMAC_Suspend_CO0(); //Suspend the DMA transfer

{
R_PG_ExtInterrupt_ClearRequestFlag_IRQO(); /IClear the request flag of trigger
R_PG_DMAC_Activate_C0(); /I Make DMACO be ready for the transfer start trigger
}
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5.8.7 R_PG_DMAC_GetTransferCount_C<channel number>

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_GetTransferCount_C<channel number> (uint16_t * count)
< channel number >:0to 3

Get the transfer counter value

uintlé_t * count

The address of storage area for the counter value

true

Acquisition succeeded

false Acquisition failed.

R_PG_DMAC_C <channel number>.c

<channel number>: 0 to 3

R_DMAC_GetStatus

This function gets the current transfer counter value.
The DMA interrupt request flag (IR flag) is cleared in this function. Call

R_PG_DMAC_ClearinterruptFlag_C<channel number> to get the DMA interrupt request
flag before calling this function if needed.

A case where the setting is made as follows.

The transfer start trigger of DMACO 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_CO();

//Wait for the transfer counter to become lower than 10
do{

R_PG_DMAC_GetTransferCount_CO( & count );
} while( count >=10);

//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();
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5.8.8 R_PG_DMAC_SetTransferCount_C<channel number>

Definition bool R_PG_DMAC_SetTransferCount_C<channel number>(uint16_t count)

< channel number >:0to 3

Description Set the transfer counter
Parameter uintl6_t count Value to be set to the transfer counter
Return value true Setting was made correctly
false Setting failed
File for output R_PG_DMAC_C<channel number>.c

<channel number>: 0to 3

RPDL function R_DMAC_Control
Details » This function sets the transfer counter.

» The valid range of the counter value is from 0 to 65535 (0 : free running mode) in normal
- transfer mode, 0 to 1023 (0 = 1024 units) in repeat transfer mode and block transfer mode.

Example A case where the setting is made as follows.

« IRQO interrupt was selected as a transfer start trigger of DMACO
» DmacOIntFunc was specified as the DMA interrupt notification function name

void func(void)

{
//Set up DMACO

R_PG_DMAC_Set_CO();

//Set IRQO
R_PG_ExtInterrupt_Set_IRQO();

R_PG_DMAC_Activate_CO();
}
/IDMA interrupt notification function
void DmacOIntFunc (void)

{
//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();

//IChange the DMACO settings

/ Make DMACO be ready for the transfer start trigger

R_PG_DMAC_SetSrcAddress_CO( src_address );
R_PG_DMAC_SetDestAddress_CO0( dest_address );

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

/ISource address
/IDestination address

R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter

I/ Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();
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5.8.9 R_PG_DMAC_GetRepeatBlockSizeCount_C<channel number>

Definition bool R_PG_DMAC_GetRepeatBlockSizeCount_C<channel number> (uintl6_t * count)
< channel number >:0to 3

Description Get the repeat/block size counter value
Conditions for Repeat transfer mode or block transfer mode is selected for the transfer mode.
output
Parameter uint16_t * count The address of storage area for the counter value
Return value true Acquisition succeeded

false Acquisition failed.
File for output R_PG_DMAC_C <channel number>.c

<channel number>: 0 to 3

RPDL function R_DMAC_GetStatus
Details + This function gets the current repeat/block size counter value.

« The DMA interrupt request flag (IR flag) is cleared in this function. Call
R_PG_DMAC_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();
/l 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.

* DMACO is set to mormal transfer mode
* The transfer start trigger is interrupt
* The DMA interrupt is not enabled

void func(void)

{

bool end;

//Set up DMACO
R_PG_DMAC_Set_CO0();

R_PG_DMAC_Activate_C0();

/IWait for the transfer end flag to become 1
do{

} while( end == false );

/[Clear the DMA transfer end flag
R_PG_DMAC_ClearTransferEndFlag_CO0();

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

/IMake DMACO be ready for the transfer start trigger

R_PG_DMAC_GetTransferEndFlag_CO( & end );
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5.8.14 R_PG_DMAC_GetTransferEscapeEndFlag_C<channel number>

Definition bool R_PG_DMAC_GetTransferEscapeEndFlag_C<channel number> ('bool* end )

< channel number >:0to 3

Description Get the transfer escape end flag
Conditions for [Completion of a 1-block/repeat size transfer], [Source address extended repeat area
output overflow] or [Destination address extended repeat area overflow] is selected as the interrupt
output source
Parameter | bool* end | The address of storage area for the transfer escape end flag
Return value true Acquisition succeeded
false Acquisition failed.
File for output R_PG_DMAC_C <channel number>.c
<channel number>: 0 to 3
RPDL function R_DMAC_GetStatus
Details + This function gets the DMA transfer escape end flag (EDMSTS.ESIF).

» The DMA interrupt request flag (IR flag) is cleared in this function. Call
R_PG_DMAC_ClearinterruptFlag_C<channel number> to get the DMA interrupt request

flag before calling this function if needed.

» The transfer escape end flag is not cleared in this function. Call
R_PG_DMAC_ClearTransferEscapeEndFlag_C<channel number> to clear the transfer

escape end flag if needed.

Example A case where the setting is made as follows.
* 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

/Wait for the transfer escape end flag to become 1

R_PG_DMAC_ClearTransferEscapeEndFlag_CO();

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

/IMake DMACO be ready for the transfer start trigger

R_PG_DMAC_GetTransferEscapeEndFlag_CO( & end );
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5.8.15 R_PG_DMAC_ClearTransferEscapeEndFlag_C<channel number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

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

Clear the transfer escape end flag

[Completion of a 1-block/repeat size transfer], [Source address extended repeat area
overflow] or [Destination address extended repeat area overflow] is selected as the interrupt

output source

None
true Clearing succeeded
false Clearing failed

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

R_DMAC_Control

This function clears the transfer escape end flag.
To get the transfer escape end flag, call
R_PG_DMAC_GetTransferEscapeEndFlag_C<channel number>.

A case where the setting is made as follows.

DMACQO is set to repeat transfer mode
The transfer start trigger is interrupt

[Completion of a 1-block/repeat size transfer] is selected for the interrupt output source

The DMA interrupt priority level is 0

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

void func(void)

{

bool end;

//Set up DMACO
R_PG_DMAC_Set_CO0();

/IMake DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();

/IWait for the transfer escape end flag to become 1
do{

R_PG_DMAC_GetTransferEscapeEndFlag CO( & end );
} while( end == false );

/[Clear the DMA transfer escape end flag
R_PG_DMAC_ClearTransferEscapeEndFlag_CO0();
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5.8.16 R_PG_DMAC_SetSrcAddress_C<channel number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_DMAC_SetSrcAddress_C<channel number>(void * src_addr)

< channel number >:0to 3

Set the source address

void * src_addr The source address to be set
true Setting was made correctly
false Setting failed.

R_PG_DMAC_C<channel number>.c

<channel number>: 0to 3

RPDL function R_DMAC_Control
Details « This function sets the source address.
Example A case where the setting is made as follows.
« IRQO interrupt was selected as a transfer start trigger of DMACO
«  DmacOIntFunc was specified as the DMA interrupt notification function name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func(void)
{
//Set up DMACO
R_PG_DMAC_Set_CO0();
//Set IRQO
R_PG_ExtInterrupt_Set IRQO();
I/ Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();
}
/IDMA interrupt notification function
void DmacOIntFunc (void)
{
//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();
//IChange the DMACO settings
R_PG_DMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_DMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter
I Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();
}
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5.8.17 R_PG_DMAC_SetDestAddress C<channel number>

Definition bool R_PG_DMAC_SetDestAddress_C<channel number>(void * dest_addr)

< channel number >:0to 3

Description Set the source address
Parameter void * dest_addr The destination address to be set
Return value true Setting was made correctly
false Setting failed.
File for output R_PG_DMAC_C<channel number>.c
<channel number>: 0 to 3
RPDL function R_DMAC_Control
Details « This function sets the destination address.
Example A case where the setting is made as follows.

« IRQO interrupt was selected as a transfer start trigger of DMACO
«  DmacOIntFunc was specified as the DMA interrupt notification function name

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set_CO0();

//Set IRQO
R_PG_ExtInterrupt_Set IRQO();

R_PG_DMAC_Activate_C0();
}

/IDMA interrupt notification function
void DmacOIntFunc (void)

{
//Suspend the DMA transfer
R_PG_DMAC_Suspend_C0();

//Set up the DMAC and continue

I/ Make DMACO be ready for the transfer start trigger

R_PG_DMAC_SetSrcAddress_CO( src_address );
R_PG_DMAC_SetDestAddress_CO( dest_address );

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

/ISource address
/IDestination address

R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter

Il Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_C0();
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5.8.18 R_PG_DMAC_SetAddressOffset C<channel number>

bool R_PG_DMAC_SetAddressOffset C<channel number>( int32_t offset )

[Offset addition] is selected for [Source address update mode] or [Destination address

| The offset value to be set

Setting was made correctly

Definition
< channel number >:0to 3

Description Set the address offset
Conditions for
output update mode].
Parameter | int32_t offset
Return value true

false

Setting failed

File for output
<channel number>:

RPDL function R_DMAC_Control
Details .
Example A case where the settin

IRQO interrupt was
DmacOIntFunc was

R_PG_DMAC_C<channel number>.c

Oto3

This function sets the address offset.
The range of the address offset value is from +FFFFFFh to -1000000h.

g is made as follows.

selected as a transfer start trigger of DMACO
specified as the DMA interrupt notification function name

[Offset addition] is selected.

#include "R_PG_defaul

void func(void)

{
//Set up DMACO

//Set IRQO
R_PG_ExtInterrup

/I Make DMACO b
R_PG_DMAC_Ac
}

void DmacOIntFunc (vo

{

R_PG_DMAC_S

/I Make DMACO b
R_PG_DMAC_Ac

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

R_PG_DMAC_Set_CO();

t_Set IRQO();

e ready for the transfer start trigger
tivate_CO();

/IDMA interrupt notification function

id)

//Suspend the DMA transfer

uspend_CO0();

//Set up the DMAC and continue
R_PG_DMAC_SetSrcAddress_CO( src_address );
R_PG_DMAC_SetDestAddress_CO( dest_address );
R_PG_DMAC_SetTransferCount_CO( tr_count );
R_PG_DMAC_SetAddressOffset_CO( offset );

/ISource address

/IDestination address
/[Transfer counter
/IAddress offset

e ready for the transfer start trigger
tivate_CO();
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5.8.19 R_PG_DMAC_SetExtendedRepeatSrc_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_SetExtendedRepeatSrc_C<channel number>( uint32_t area )
< channel number >:0to 3

Set the source address extended repeat value
An extended repeat area is specified for the transfer source.

uint32_t area The source address extended repeat value to be set
true Setting was made correctly
false Setting failed

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

R_DMAC_Control
This function sets the source address extended repeat value.
The value can be any power of 2, from 2* to 2%,

A case where the setting is made as follows.

IRQO interrupt was selected as a transfer start trigger of DMACO
DmacOIntFunc was specified as the DMA interrupt notification function name
An extended repeat area is specified for the transfer source and destination.

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

void func(void)

{
//Set up DMACO
R_PG_DMAC_Set_CO0();

//Set IRQO
R_PG_ExtInterrupt_Set_IRQO();

/I Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO0();
}

/IDMA interrupt notification function
void DmacOIntFunc (void)
{
//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();

//Change the DMACO settings

R_PG_DMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_DMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter
R_PG_DMAC_SetExtendedRepeatSrc_CO( src_repeat ); //Source extended repeat size
R_PG_DMAC_SetExtendedRepeatDest_CO( dest_repeat ); //Destination extended repeat size

/I Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO();
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5.8.20 R_PG_DMAC_SetExtendedRepeatDest_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_SetExtendedRepeatDest_C<channel number>( uint32_t area )

< channel number >:0to 3

Set the destination address extended repeat value

An extended repeat area is specified for the transfer destination.

uint32_t area The destination address extended repeat value to be set
true Setting was made correctly
false Setting failed

R_PG_DMAC_C<channel number>.c

<channel number>: 0to 3

R_DMAC_Control

This function sets the destination address extended repeat value.
The value can be any power of 2, from 2* to 2%,

A case where the setting is made as follows.

IRQO interrupt was selected as a transfer start trigger of DMACO
DmacOIntFunc was specified as the DMA interrupt notification function name

An extended repeat area is specified for the transfer source and destination.

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

void func(void)

{

}

//Set up DMACO
R_PG_DMAC_Set_CO0();

//Set IRQO
R_PG_ExtInterrupt_Set IRQO();

/ Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO0();

/IDMA interrupt notification function
void DmacOIntFunc (void)

{

//Suspend the DMA transfer
R_PG_DMAC_Suspend_CO0();

//Change the DMACO settings

R_PG_DMAC_SetSrcAddress_CO( src_address ); //Source address
R_PG_DMAC_SetDestAddress_CO( dest_address ); //Destination address
R_PG_DMAC_SetTransferCount_CO( tr_count); //Transfer counter
R_PG_DMAC_SetExtendedRepeatSrc_CO( src_repeat ); //Source extended repeat size
R_PG_DMAC_SetExtendedRepeatDest_CO( dest_repeat ); //Destination extended repeat size

/I Make DMACO be ready for the transfer start trigger
R_PG_DMAC_Activate_CO();
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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 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
IRQOto 7 External interrupts
S12ADI0 AJ/D scan end interrupt
GBADI Group B scan end interrupt
ELSR18I 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 MTUA4 input capture/compare match A to D interrupt
TCIV4 MTU4 overflow/underflow interrupt
TGIU5 to W5 MTUS input capture/compare match U to W interrupt
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
RXI1, 5, 6,9 and SCI1, 5, 6, 9, 12 receive data full interrupt
12
TXI1, 5, 6,9 and SCI1, 5, 6, 9, 12 transmit data empty interrupt
12
ICRXIO RIICO receive data full interrupt
ICTXIO RIICO transmit data empty interrupt

Description Set the DTC transfer data

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG DTC.c

RPDL function

Details

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
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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.

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.
/lInclude "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.

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

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

/[Set up the DTC

void func(void)

{
/I Set the common options for DTC
R_PG_DTC_Set();

/IMake the transfer setting of which the transfer start trigger is IRQO
R_PG_DTC_Set_IRQO();

/IMake DTC be ready for the transfer start trigger
R_PG_DTC_Activate();

}

void IrgOIntFunc(void)

{
/IDisable the IRQO
[I(After specified number of transfer completes, transfer will be executed
[/l when the trigger is input. To stop the data transfer, disable the interrupt.)
R_PG_ExtInterrupt_Disable_IRQO();
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5.9.4 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 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

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

}
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5.10.2 R_PG_ELC_SetLink_<peripheral module>

Definition bool R_PG_ELC_SetLink_<peripheral module> (void)
<peripheral module>
MTU1 to 4 Multi-function timer pulse unit 2 (MTUZ2a) channel 1 to 4
TMRO or 2 8-bit timer (TMR) channel 0 or 2
ADC12 12-hit A/D converter (S12ADb)
Interruptl Interrupt 1
Output_Groupl Output port group 1
Input_Groupl Input port group 1
SinglePort0 or 1 Single port O or 1
Description Sets an event link
Conditions for When a module to receive an event is specified, functions for that module are generated.
output
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG ELC.c
RPDL function R_ELC_Control
Details = 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 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.
Example Refer to the example of R_PG_ELC_Set.
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5.10.3 R_PG_ELC_DisableLink_<peripheral module>

Definition bool R_PG_ELC DisableLink_<peripheral module> (void)
<peripheral module>
MTU1 to 4 Multi-function timer pulse unit 2 (MTUZ2a) channel 1 to 4
TMRO or 2 8-bit timer (TMR) channel 0 or 2
ADC12 12-hit A/D converter (S12ADb)
Interruptl Interrupt 1
Output_Groupl Output port group 1
Input_Groupl Input port group 1
SinglePort0 or 1 Single port O or 1
Description Disables an event link
Conditions for When a module to receive an event is specified, functions for that module are generated.
output
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG ELC.c
RPDL function R_ELC_Control
Details +  Disables an event link that has been set.
Example 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

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).
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 PDBFnN]
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 or 1
Sets a single-port pin

The single-port setting satisfies the following conditions:
1. Any of port pins 0 or 1 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.
R20UT2489EJ0102 Rev.1.02 RENESAS Page 178 of 358

May 16, 2014



RX220 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

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
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:1
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.

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
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:1
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).
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_1O_PORT_Set_PB4(); //Setan 1/O port pin (PB4).
R_PG_IO_PORT_Set _PB5(); //Setan I/O port pin (PB5).
G_lO_PORT_Set PB6(); // Setan I/O port pin (PB6).

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

G
G_ELC_Set(); // Set up the event link controller (ELC).
G_ELC_SetLink_Output_Groupl(); // 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_AIlIEventLinkEnable(); // 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_IO_PORT_Read PO( &data );
}
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5.11.4 R_PG_IO_PORT_Read_P<port number><pin number>

Definition bool R_PG_IO_PORT_Read_P<port number><pin number> (uint8_t * data)
<port number>: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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Specification of Generated Functions

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.
Example /lInclude "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
//Set PO.
R_PG_IO_PORT_Set_P0();
/[Output 0x28 from PO.
R_PG_IO_PORT_Write_P0O( 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.

/Nnclude "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_UO_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(); /I 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_UO_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.
uintl6_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>
(uintl16_t counter_u_val, uint16_t counter_v_val, uint16_t counter_w_val)
<unit number>: 0 <channel number>: 5

Description Set the MTU counter value
Parameter For MTUO to MTU7
uint16_t counter_val Value to be written to the counter
For MTUS
uintl6_t counter_u_val Value to be written to the counter U
uintl6_t counter v val Value to be written to the counter V
uint16_t counter_w_val Value to be written to the counter W
Return value true Setting of the counter value succeeded.
false Setting of the counter value failed.
File for output R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 0to 5

RPDL function R_MTU2_ControlChannel
Details « Set the counter value of a MTU.
Example A case where the setting is made as follows.

*  MTU channel 1 was set up
« Set TGRA as an output compare register and enable a compare match A interrupt
+  MtullcCmAIntFunc was specified as the compare match A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func (void)
{
R_PG_Timer_Set MTU_UO_C1(); //Set up the MTU1
R_PG_Timer_StartCount_MTU_UO_C1(); // Start the count operation
}
void MtullcCmAlIntFunc(void)
{
R_PG_Timer_SetCounterValue_MTU_UO_C1(0); //Clear the counter
}
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5.12.7 R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel number>

Definition bool R_PG_Timer_GetRequestFlag MTU_U<unit number>_C<channel number>
(bool*cm_ic_a, bool*cm_ic b, bool*cm_ic_c, bool*cm_ic d,
bool*cm_e, bool*cm_f, bool*ov, bool*un );
<unit number>: 0
<channel number>: 0 to 4
bool R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel number>
(bool*cm_ic_u, bool* cm_ic_v, bool* cm_ic_w);
<unit number>: 0
<channel number>: 5
Description Acquire and clear the MTU interrupt flags
Parameter bool* cm_ic_a | The address of storage area for the compare match/input capture A flag
bool* cm_ic_b | The address of storage area for the compare match/input capture B flag
bool* cm_ic_c | The address of storage area for the compare match/input capture C flag
bool* cm_ic_d | The address of storage area for the compare match/input capture D flag
bool* cm_e The address of storage area for the compare match E flag
bool* cm_f The address of storage area for the compare match F flag
bool* ov The address of storage area for the overflow flag
bool* un The address of storage area for the underflow flag
bool* cm_ic_u | The address of storage area for the compare match/input capture U flag
bool* cm_ic_v | The address of storage area for the compare match/input capture V flag
bool* cm_ic_w | The address of storage area for the compare match/input capture W flag
Available flags for each channel are as follows.
MTUO cm_ic_atocm_ic_d, cm_e, cm_f, and ov
MTUL1, 2 cm_ic_a, cm_ic_b, ov, and un
MTUS, 4 cm_ic_atocm_ic_d, and ov
MTU5 cm_ic_u, cm_ic_v, and cm_ic_w
MTU3
(complementary PWM mode and cm_ic_atocm_ic_d
reset-synchronized PWM mode)
MTU4
(complementary PWM mode and cm_ic_ato cm_ic_d, and un
reset-synchronized PWM mode)
Return value true Acquisition of the flags succeeded
false Acquisition of the flags failed

File for output R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>:0to 5

RPDL function R_MTU2_ReadChannel

Details «  This function acquires the interrupt flags of MTU.
» All flags will be cleared in this function.
« Specify the address of storage area for the flags to be acquired.
Specify 0 for a flag that is not required.
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Example A case where the setting is made as follows.
e MTU channel 1 was set up
« TGRA s set as an output compare register and the compare match interrupt is enabled
» The priority level of compare match interrupt is set to 0

#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
bool cma_flag;
void func(void)
{
R_PG_Timer_Set MTU_UO_C1(); //Set up the MTU1
R_PG_Timer_StartCount. MTU_UO_C1(); // Start the count operation
/IWait for the compare match A
do{
R_PG_Timer_GetRequestFlag MTU_UOQ_C1(
& cma_flag, //a
0, /b
0, /lc
0,//d
0, /le
o, /If
0, /le
0, /lov
0 /lun
);
} while( 'cma_flag );
[/[Processing in response to a compare match A
}
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5.12.8 R_PG_Timer_StopModule_MTU_U<unit number>

Definition bool R_PG_Timer_StopModule_ MTU_U<unit number> (void)
<unit number>: 0

Description Shut down the MTU unit
Parameter None
Return value true Shutting down succeeded
false Shutting down failed

File for output R_PG_Timer_MTU_U<unit number>.c

<unit number>: 0
RPDL function R_MTU2_Destroy
Details » Stopsa MTU and places it in the module-stop state. If two or more channels are running

when this function is called, all channels will be stopped. Call
R_PG_Timer_HaltCount_ MTU_U<unit number>_C<channel number>(_<phase>) to
stop a single channel.
Example A case where the setting is made as follows.
*  MTU channel 1 was set up

» Set TGRA as an output compare register and enable a compare match A interrupt
MtullcCmAlIntFunc was specified as the compare match A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<project name>.h" to use this function.
void func(void)
{
R_PG_Timer_Set MTU_UO0_C1(); //Set up the MTU1
R_PG_Timer_StartCount_MTU_UOQ_C1(); // Start the count operation
}
void MtullcCmAlntFunc(void)
{
// Stop the MTU unit 0
R_PG_Timer_StopModule_ MTU_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 p3_high,

bool n1_high,
bool n3_high )

<unit number=>: 0
<channels>: C3_C4

bool p2_high,

Set the PWM output level in the buffer register

bool n2_high,

* MTU channels are set to complementary PWM mode or reset-synchronized PWM mode
« Buffer transfer of PWM output level setting is enabled

bool p1_high U positive phase (MTIOCmB) output
bool n1_high U negative phase (MTIOCmD) output
bool p2_high V positive phase (MTIOCnA) output

bool n2_high V negative phase (MTIOCnC) output
bool p3_high W positive phase (MTIOCnB) output
bool n3_high W negative phase (MTIOCnD) output

m:3 n:

4

The output level in each value is as follows

Value Category Positive phase Negative phase
0 Active level Low Low
Initial output Low Low
Compare match when up count Low High
Compare match when down count High Low
1 Active level High High
Initial output High High
Compare match when up count High Low
Compare match when down count Low High
true Setting of the counter value succeeded.
false Setting of the counter value failed.

R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 3

R_MTU2_ControlUnit

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

(TOLBR)

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

void func (void)

{

R_PG_Timer_SetBuffer_ PWMOutputLevel MTU_UO0_C3 C4(0,0,0,0,0,0);

}
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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_UO_C3_C4(1);
}
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5.13 Port Output Enable 2 (POE2a)

5.13.1 R_PG_POE_Set

Definition

Description

Parameter

Return value

File for output

RPDL function

Example

bool R_PG_POE_Set (void)

Set up the POE

Specification of Generated Functions

None

true Setting was made correctly
false Setting failed
R_PG_POE.c

R_POE_Set, R_POE_Create

» Sets up the output control of MTUO, 3 and 4 pins, the POE pins used for high-impedance

request signal input, and the output enable interrupt.
* The MTU module is not set up in this function.
» Do not set pins that are not used for MTU output.

»  When the name of the interrupt notification function has been specified in the GUI, if an
interrupt occurs in the CPU, the function having the specified name will be called. Create the

interrupt notification function as follows:
void <name of the interrupt notification function> (void)

For the interrupt notification function, note the contents of section Notes on Notification

Functions.

A case where the setting is made as follows.
» The output enable interrupt 2(OEI2) has been set
PoeOei2IntFunc has been specified as an interrupt notification function name

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

void func(void)

{
R_PG_POE_Set(); /I Set up the POE

}

void PoeOei2lIntFunc (void)
{

/I Processing when the output enable interrupt occurs

}
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5.13.2 R_PG_POE_SetHiZ <Timer channels>

Definition

Description

Parameter

Return value

File for output

bool R_PG_POE_SetHiZ_<Timer channels>(void)
<Timer channels>: MTU3_4, MTUO

Place the timer output pins in high-impedance state

Specification of Generated Functions

None

true Setting was made correctly
false Setting failed
R_PG_POE.c

RPDL function R_POE_Control
Details Places MTUQO, 3, 4 output pins in high-impedance state.
Example A case where the setting is made as follows.
«  MTUO pin output has been set (Setting of MTU)
« MTUO output pins have been set to be controlled by the high impedance request
/lInclude “R_PG_<project name>.h” to use this function.
#include "R_PG_default.h"
void funcl(void)
{
R_PG_Timer_Set MTU_UO0_CO();  //Set up the MTUO
R_PG_POE_Set(); /I Set up the POE
R_PG_Timer_StartCount_ MTU_UO_CO(); //Start the count operation of 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:0to 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
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5.13.4 R_PG_POE_GetShortFlag_<Timer channels>

Definition bool R_PG_POE_GetShortFlag_<Timer channels> (bool * detected)
<Timer channels>: MTU3 4

Description Acquire the MTU output short flags
Parameter bool* detected | The address of storage area for the output short flag (OSF1)
Return value true Acquisition succeeded

false Acquisition failed

File for output R_PG_POE.c

RPDL function R_POE_GetStatus

Details » Acquires the MTU3 ,4 complementary PWM output short flags (OSF1).
Example A case where the setting is made as follows.

* The output enable interrupt1(OEIL) has been set.
* PoeOeillntFunc has been specified as the output enable interrupt 1 notification function

name.
/lInclude “R_PG_<project name>.h” to use this function.
#include "R_PG_default.h"
void func(void)
{
R_PG_POE_Set();  // Set up the POE
}
void PoeOeillntFunc(void)
{
bool detected;
/[Acquire the output short flag
R_PG_POE_GetShortFlag MTU3_4 (&detected);
if( detected ){
/[Processing when MTU3,4 output short is detected
R_PG_POE_ClearFlag MTU3_4(); /I Clear the output short flag(OSF1)
}
}
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5.13.5 R_PG_POE_ClearFlag_<Timer channels/flag>

Definition bool R_PG_POE_ClearFlag_<Timer channels/flag> (void)
<Timer channels/flag>: MTU3_4, MTUO, OSTSTF

Description Clear the high-impedance request flags and the output short flags
Parameter None
Return value true Clearing succeeded
false Clearing failed
File for output R_PG POE.c
RPDL function R_POE_Control
Details » Clears the high-impedance request flags and the output short flags.
» The flags that shall be cleared by each function are as follows.
Timer channels / flag Flags
MTUS3, 4 POEnN request flag (POENF) (n:0 to 3)
MTUS3,4 output short flag(OSF1)

MTUO POES request flag (POES8F)

OSTSTF OSTST high-impedance flag
Example Refer to the example of R_PG_POE_GetShortFlag_<Timer channels>
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5.14  8-Bit Timer (TMR)

5.14.1 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_UQ_CO( &cma_flag, 0, 0);
if( cma_flag ){
func_cma0(); /[Processing of IRQO
}
}
}
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5.14.2 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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5.14.3 R_PG_Timer_ResumeCount_TMR_U<unit number>(_C<channel number>)

Definition

Description
Parameter

Return value

File for output

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.)

Resume the TMR count operation

None
true Resuming count succeeded.
false Resuming count failed.

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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5.14.4 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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5.14.5 R_PG_Timer_SetCounterValue_ TMR_U<unit number>(_C<channel number>)

Definition +8-bit mode

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

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

+16-bit mode

bool R_PG_Timer_SetCounterValue_ TMR_U<unit number> (uint16_t data)

<unit number>: 0 or 1

Description Set the TMR counter value

Parameter uint8_t data (8-bit mode) Value to be set to the counter
uint16_t data (16-bit mode)

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

File for output R_PG_Timer_ TMR_U<unit number>.c

<unit number>:0or 1

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

Details « Set the counter value of a TMR.
The value of the 8-bit counter for the specified channel is stored if the TMR unit is in the
8-bit timer mode. The counter values for both channels are stored as follows if the TMR
unit is in the 16-bit mode.

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

*When the TMR unit is in the 16-bit mode, the higher-order bits are in TMRO (or TMR2).

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

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

void funcl(void)

{
/IPlace TMRO in the 8-bit mode.

R_PG_Timer_Start TMR_UOQ_CO0();
}

void func2(void)

{

//Set the value of a counter of TMRO.
R_PG_Timer_SetCounterValue_ TMR_UQ_C0(0);
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5.14.6 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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5.14.7 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_UOQ_CO0();
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5.14.8 R_PG_Timer_GetCountStateElc_ TMR_U<unit number>_C<channel number>

Definition 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

Description Acquire the state of the TMR operation that was started by the ELC
Parameter 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.

Return value true Acquisition succeeded.

false Acquisition failed.
File for output R_PG_Timer_TMR_U<unit number>.c

<unit number>: 0 or 1

RPDL function R_TMR_ReadChannel
Details « This function acquires the state of the TMR operation that was started by the ELC.
Example [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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5.14.9 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.

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

void func(void)

/IPlace TMRO in the 8-bit mode.
R_PG_Timer_Start TMR_UO_CO0();
}

void TmrCmaOIntFunc(void)

{

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

//Stop TMR unit 0.
R_PG_Timer_StopModule_ TMR_UO0();
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5.15 Compare Match Timer (CMT)

5.15.1 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

R20UT2489EJ0102 Rev.1.02 RENESAS Page 223 of 358

May 16, 2014



RX220 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.15.2 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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5.15.3 R_PG_Timer_HaltCount. CMT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_HaltCount._ CMT_U<unit number>_C<channel number> (void)
<unit number>:0or1
<channel number>: 0 to 3

Description Halt the CMT count operation
Parameter None
Return value true Halting succeeded.
false Halting failed.
File for output R_PG_Timer_ CMT_U<unit number>.c
<unit number>: 0 or 1
RPDL function R_CMT_Control
Details » Halts the CMT count operation. To make the CMT resume counting, call the following
function.

R_PG_Timer_StartCount_ CMT_U<unit number>_C<channel number>

Example Refer to the example of R_PG_Timer_Set CMT_U<unit number>_C<channel number>
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5.15.4 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_UO0_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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5.15.5 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.
e 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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5.15.6 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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5.16 Realtime Clock (RTCc)

5.16.1 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 "iodefine_RPDL.h"

void func(void)

{
R_PG_Clock_Set(); // Set the clock.

if( SYSTEM.RSTSR1.BIT.CWSF == 1) { //Check the warm start flag
R_PG_RTC_Start(); // Set up the RTC and start its counter.
SYSTEM.RSTSR1.BIT.CWSF = 1; //Set the warm start flag
}
else {
R_PG_RTC_Warmstart(); /Set up the RTC of warm start and start its counter
}
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5.16.2 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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5.16.3 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)

{

_PG_Clock_Set(); // Set the clock.

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

X 0

¥

void func2(void)

{
¥

void func3(void)

{
¥

R_PG_RTC_Stop (); // Suspend counting.

R_PG_RTC_Restart(); // Restart counting.
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5.16.4 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.
R20UT2489EJ0102 Rev.1.02 REN ESANAS Page 232 of 358

May 16, 2014



RX220 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

Definition

Description

5.16.5 R_PG_RTC_SetCurrentTime

bool R_PG_RTC_SetCurrentTime
(uint8_t seconds, uint8 t minutes, bool pm, uint8_t hours,
uintlé_tyear )

uint8_t day, uint8_t month,

Sets the current time

Parameter

Return value

File for output
RPDL function

Details

Example

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.

/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 min

0, //a.m.

0x03, // 03 o’clock
0x22, /1 22nd
0x11, // November
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}

);

0x2000 // 2000

R_PG_RTC_SetAlarmTime( // Set the alarm time (03:45:00 on Nov. 22, 2000)

);

0x00, // 00 seconds

0x45, /I 45 minutes

0, /l am.

0x03, // 03 o’clock

0xff, // Day of the week (Oxff: Automatically calculated from the date)
0x22, /1 22nd

0x11, // November

0x2000 // 2000

R_PG_RTC_AlarmControl( // Enable the year, month, date, day of the week, hour,

);

/l 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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5.16.6 R_PG_RTC_GetStatus

Definition bool R_PG_RTC_GetStatus
(bool * hour_mode24, uint8_t * seconds, uint8_t * minutes, bool * pm,
uint8_t * hours,  uint8_t * day_of week, uint8 t* day, uint8_t * month,
uintlé_t*year, bool * carry, bool * alarm, bool * period,
bool * adjustment, bool * reset, bool * running )
Description Acquires information on the current state of the RTC
Parameter bool * hour_mode24 Destination for storage of the hour-mode information
(0:12-hour mode, 1: 24-hour mode)
uint8_t * seconds Destination for storage of the current seconds-counter value
uint8_t * minutes Destination for storage of the current minutes-counter value
bool * pm Destination for storage of the a.m./p.m. value
uint8_t * hours Destination for storage of the current hours-counter value
uint8_t * day_of week Destination for storage of the current day-of-the-week counter
value
uint8_t * day Destination for storage of the current date-counter value
uint8_t * month Destination for storage of the current month-counter value
uintlé _t* year Destination for storage of the current year-counter value
bool * carry Destination for storage of the incrementation interrupt flag
bool * alarm Destination for storage of the alarm interrupt flag
bool * period Destination for storage of the cyclic interrupt flag
bool * adjustment Destination for storage of the 30-second unit adjustment bit
(0: normal operation, 1: adjustment in progress)
bool * reset Destination for storage of the reset bit
(0: normal operation, 1: resetting in progress)
bool * running Destination for storage of the start bit
(0: clock stopped, 1: clock operating)
Return value true Acquisition succeeded.
false Acquisition failed.
File for output R_PG_RTC.c
RPDL function R_RTC_Read
Details Acquires information on the current state of the RTC.
For the parameter that corresponds to each of the items you wish to acquire, specify the
address where the value is to be stored. For the items you do not wish to acquire, on the
other hand, specify 0.
The interrupt flag is cleared within this function.
When the value of the incrementation interrupt flag is 1, the current time will change
while the information is being acquired. Read the value again in such cases.
Example /I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void funcl(void)
¢ R_PG_Clock_Set(); // Set the clock.
R_PG_RTC_Start(); // Set up the RTC and start its counter.
}
void func2(void)
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{
do{

/I Acquire the values of the current time and incrementation interrupt flag.
R_PG_RTC_GetStatus(
&hour_mode24,//24-hour mode
&seconds, // Seconds
&minutes, // Minutes
&pm, /la.m./p.m.

&hours, /I Hours
0, // Day of the week
0, // Date
0, /l 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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5.16.7 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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5.16.8 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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5.16.9 R _PG_RTC_Set24HourMode

Definition bool R_PG_RTC_Set24HourMode (void)
Description Places the RTC in 24-hour mode
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_Control
Details = Places the RTC in 24-hour mode.
Example /I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
R_PG_Clock_Set(); // Set the clock.
I/ Set up the RTC and start its counter.
R_PG_RTC_Start();
/I Set the current time (03:44:55 on November 22, 2000)
R_PG_RTC_SetCurrentTime(
0x55, /1 55 seconds
0x44, /I 44 minutes
0, /l am.
0x03, // 3 o’clock
0x22, /1 22rd
0x11, // November
0x2000 // 2000
)i
/I Places the RTC in 24-hour mode.
R_PG_RTC_Set24HourMode();
}
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5.16.10 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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5.16.11 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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5.16.12 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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5.16.13 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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5.16.14 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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5.16.15 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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5.16.16 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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5.16.17 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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5.16.18 R_PG_RTC_StartBinary

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_RTC_StartBinary (void)

Sets up the RTC and starts its counter (binary count mode)

uint32_t count

Alarm count
(valid range of values : 0x00000001 to OXFFFFFFFF )

uint32_t mask

Alarm mask
(valid range of values : f0x00000001 to OXFFFFFFFF )

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

R_RTC_CreateBinary

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.

This function does not set the current time. When the alarm interrupt is to be used, call

this function before R_PG_RTC_SetCurrentTimeBinary, which sets the current time.

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

void func(void)

{

/I Set the clock.

R_PG_Clock_Set();

/I Set up the RTC and start its counter.
R_PG_RTC_StartBinary( 0XO000FFFF, 0x0000FFFF );
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5.16.19 R_PG_RTC_StopBinary

Definition

Description
Parameter

Return value

File for output

bool R_PG_RTC_StopBinary (void)

Suspends counting by the RTC (binary count mode)

None

true Counting was successfully suspended.
false Suspension failed.

R_PG_RTC.c

RPDL function R_RTC_ControlBinary
Details Suspends counting by the RTC.
To restart counting, call R_PG_RTC_RestartBlnary.
Example /I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void funcl(void)
{
/I Set the clock.
R_PG_Clock_Set();
/I Set up the RTC and start its counter.
R_PG_RTC_StartBinary( 0x0000FFFF, 0x0000FFFF );
}
void func2(void)
{
R_PG_RTC_StopBinary (); // Suspend counting.
}
void func3(void)
{
R_PG_RTC_RestartBinary(); // Restart counting.
}
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5.16.20 R_PG_RTC_RestartBlnary

Definition bool R_PG_RTC_RestartBinary (void)
Description Restarts counting by the RTC (binary count mode)
Parameter None
Return value true Counting was successfully restarted.
false Restarting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_ControlBinary
Details + Allows the RTC to restart counting that was suspended by R_PG_RTC_StopBinary.
Example Refer to the example of R_PG_RTC_StopBinary.
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5.16.21 R_PG_RTC_SetCurrentTimeBinary

Definition bool R_PG_RTC_SetCurrentTimeBinary(uint32_t count)
Description Sets the current time (binary count mode)
Parameter uint32_t count | Current count (valid range of values: 0x00000000 to OXFFFFFFFF) |
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_ControlBinary
Details +  Sets the current count.

When this function is called during counting, counting is suspended while the current
time is set and resumed on completion of the settings.
Example The following settings have been made through the GUI.
Set up an alarm interrupt.
Specify RtcAlmlIntFunc as the alarm interrupt notification function.

/I Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Set the clock.
R_PG_Clock_Set();
// Set up the RTC and start its counter.
R_PG_RTC_StartBinary( 0x0000FFFF, 0x0000FFFF );
/I Set the current count
R_PG_RTC_SetCurrentTimeBinary( 0x00001000 );
/I Set the alarm count and mask
R_PG_RTC_SetAlarmTime( 0x00002000, 0x0000FFFF);
3
void RtcAlmIntFunc(void)
{
/I Alarm interrupt processing
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5.16.22 R_PG_RTC_GetStatusBinary

Definition bool R_PG_RTC_GetStatusBinary
(uint32_t * count, uint32_t * alarm_count, uint32_t * alarm_mask
Bool * carry, bool * alarm, bool * period, bool * reset, bool * running )
Description Acquires information on the current state of the RTC (binary count mode)
Parameter uint32_t * count Destination for storage of the current count
uint32_t * alarm_count Destination for storage of the alarm count
uint32_t * alarm_mask Destination for storage of the alarm mask
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 * 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 t rue Acquisition succeeded.
f alse Acquisition failed.
File for output R_PG_RTC.c
RPDL function R_RTC_ReadBinary
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)

{
/I Set the clock.
R_PG_Clock_Set();
I/ Set up the RTC and start its counter.
R_PG_RTC_StartBinary(0x0000FFFF, 0X0000FFFF);
}
void func2(void)
{

do{
/I Acquire the values of the current count and incrementation interrupt flag.
R_PG_RTC_GetStatusBinary(

&count, /I Current count
0, /I Alarm count
0, /I Alarm mask
&carry, /I Incrementation interrupt flag
0, /I Alarm interrupt flag
0, I Cyclic interrupt flag
0, I Reset bit
0 /[ Start bit
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5.16.23 R_PG_RTC_ManualErrorAdjustBinary

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_RTC_ManualErrorAdjustBinary ( int8_t cycle )

Corrects an error of the timer (binary count mode)

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

R_RTC_ControlBinary
Corrects an error (earliness or lateness) of the timer due to the precision of subclock
oscillation.

/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_StartBinary(0Ox0000FFFF, 0x0000FFFF);

}

void RtcPrdIntFunc(void)
{

I/ Correct an error of the timer.
R_PG_RTC_ManualErrorAdjustBinary(cycle);

}
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5.16.24 R_PG_RTC_AutoErrorAdjustBinary_Enable

Definition

Description
Conditions for
output

Parameter

Return value

File for output

bool R_PG_RTC_AutoErrorAdjustBinary_Enable ( int8 _t cycle, int8_t period )
Enables automatic correction of errors of the timer (binary count mode)

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

int8_t period Adjustment cycle for use in correcting an error of the timer

8 : Every 8 seconds, 32 : Every 32 seconds

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

RPDL function R_RTC_ControlBinary
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 specified.
Example I/l Include "R_PG_<project name>.h" to use this function.
#include "R_PG_default.h"
int8_t cycle=-60;
int8_t period=32 ;
void func(void)
{
R_PG_Clock_Set(); // Set the clock.
/I Set up the RTC and start its counter.
R_PG_RTC_StartBinary(0x0000FFFF, 0XO000FFFF);
/l Enable automatic correction of errors of the timer.
R_PG_RTC_AutoErrorAdjustBinary Enable(cycle, period);
/I Set the current count
R_PG_RTC_SetCurrentTimeBinary(0x00001000);
}
void func2(void)
{
/I Disable automatic correction of errors of the timer.
R_PG_RTC_AutoErrorAdjust_Disable();
}
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5.16.25 R_PG_RTC_AutoErrorAdjustBinary_Disable

Definition

Description
Conditions for

output
Parameter

Return value

File for output

bool R_PG_RTC_AutoErrorAdjustBinary_Disable (void)
Disables automatic correction of errors of the timer (binary count mode)

Automatic correction of errors of the timer has been set up.

None

true Setting was made correctly.
false Setting failed.

R_PG _RTC.c

RPDL function R_RTC_ControlBinary

Details Disables automatic correction of errors of the timer.

Example Refer to the example of R_PG_RTC_AutoErrorAdjustBinary_Enable.
R20UT2489EJ0102 Rev.1.02 RENESAS Page 256 of 358

May 16, 2014




RX220 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.16.26 R_PG_RTC_SetAlarmTimeBinary

Definition bool R_PG_RTC_SetAlarmTimeBinary( uint32_t count, uint32_t mask )
Description Sets the time for an alarm (binary count mode)
Conditions for An alarm interrupt has been set up.
output
Parameter uint32 t count Alarm count
(valid range of values : 0x00000001 to OXFFFFFFFF)
uint32_t mask Alarm mask

(valid range of values : f0x00000001 to OXFFFFFFFF )

Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_ControlBinary
Details . Sets the count and mask for an alarm.
Example Refer to the example of R_PG_RTC_SetCurrentTimeBinary.
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5.16.27 R_PG_RTC_SetPeriodicInterruptBinary

Definition bool R_PG_RTC_SetPeriodiclnterruptBinary ( float frequency )
Description Specifies the cycle for generating the cyclic interrupt (binary count mode)
Conditions for The cyclic interrupt has been set up.
output
Parameter float frequency Frequency for the interrupt (Hz; valid values: 0.5, 1, 2, 4, 16, 64, and
256)
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_RTC.c
RPDL function R_RTC_ControlBinary
Details +  Changes the cycle for generating the cyclic interrupt.
Example 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)

{
/I Set the clock.
R_PG_Clock_Set();
I/ Set up the RTC and start its counter.
R_PG_RTC_StartBinary(0x0000FFFF, 0X0000FFFF);
}

void RtcAlmIntFunc(void)
/I Cyclic interrupt processing

R_PG_RTC_SetPeriodiclnterruptBinary( 4 ); // Specify 1/4 second as the cycle for
I generating the cyclic interrupt.
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5.16.28 R_PG_RTC_ClockOutBinary_Enable

Definition

Description
Conditions for

output
Parameter

Return value

File for output

bool R_PG_RTC_ClockOutBinary Enable (void)
Enables the clock output (binary count mode)

Output of clock signal from the RTCOUT pin has been enabled.

None

True Setting was made correctly.
False Setting failed.
R_PG_RTC.c

RPDL function R_RTC_ControlBinary
Details Starts clock output from the RTCOUT pin.
Example The following setting has been made through the GUI.
Enable specified 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)
{
/I Set the clock.
R_PG_Clock_Set();
/I Set up the RTC and start its counter and the clock output.
R_PG_RTC_StartBinary(0x0000FFFF, 0XO000FFFF);
}
void func2(void)
{
R_PG_RTC_ClockOutBinary_Disable(); // Stop the clock output.
}
void func3(void)
{
R_PG_RTC_ClockOutBinary_Enable(); // Restart the clock output.
}
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5.16.29 R_PG_RTC_ClockOutBinary_Disable

Definition

Description
Conditions for

output
Parameter

Return value

File for output

bool R_PG_RTC_ClockOutBinary_Disable (void)
Disables the clock output (binary count mode)

Output of a clock signal from the RTCOUT pin has been enabled.

None

true Setting was made correctly.
false Setting failed.

R_PG _RTC.c

RPDL function R_RTC_ControlBinary
Details Stops clock output from the RTCOUT pin.
Example Refer to the example of R_PG_RTC_ClockOutBinary _Enable.
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5.17 Independent Watchdog Timer (IWDTa)

5.17.1 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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5.17.2 R_PG_Timer_RefreshCounter IWDT

Definition bool R_PG_Timer_RefreshCounter_IWDT (void)
Description Refresh the counter
Parameter None
Return value true Refreshing succeeded
false Refreshing failed
File for output R_PG_Timer_IWDT.c
RPDL function R_IWDT_Control
Details « Refreshes the IWDT counter
»  After starting the count operation, call this function to clear the counter before the counter
underflow.
Example /lInclude “R_PG_<project name>.h” to use this function.

#include "R_PG_default.h"

void funcl(void)

{
//Set up the clocks
R_PG_Clock_Set();
//Sets up the IWDT and starts its timer
R_PG_Timer_Start IWDT();

}

void func2(void)

/IRefresh the counter
R_PG_Timer_RefreshCounter_IWDT();
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5.17.3 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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5.18 Serial Communications Interface (SCle, SCIf)

5.18.1 R_PG_SCI_Set_C<channel number>

Definition bool R_PG_SCI_Set_C<channel number> (void)

<channel number>: 1, 5, 6, 9, 12
Description Set up a SCI channel
Parameter None
Return value true Setting was made correctly

false Setting failed

File for output R_PG_SCI_C<channel number>.c

<channel number>: 1, 5, 6, 9, 12
RPDL function R_SCI_Create, R_SCI_Set
Details * 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.
Example SCI1 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_C1(); //Set up SCI1.
}
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5.18.2 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>: 1,5, 6,9, 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>: 1,5, 6,9, 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 SCI1 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[] = “ABCDEFGHIJ”;
void func(void)
{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_SCI_Set_C1(); //Set up SCI1
R_PG_SCI_SendTargetStationID_C1(5); //Send ID code (ID:5)
R_PG_SCI_SendAllData_C1( data, 10); //Send data
}
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5.18.3 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>: 1,5, 6,9, 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>: 1,5, 6,9, 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 SCI1 has been set as transmitter in the GUI.

ScilTrFunc 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 C1(); //Set up SCI1.
R_PG_SCI_StartSending_C1(data, 255); //Send 255 bytes of binary data.

}

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

void ScilTrFunc(void)

¢ R_PG_SCI_StopModule_C1(); /IShut down the SCI1

}
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5.18.4 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>: 1,5, 6, 9, 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>: 1, 5, 6, 9, 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 SCI1 has been set as transmitter in the GUI.

"Wiait 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 C1(); //Set up SCI1.
R_PG_SCI_SendAllData_C1(data, 255); //Send 255 bytes of binary data.
R_PG_SCI_StopModule_C1(); //Shut down the SCI1

}
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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>: 1, 5, 6, 9, 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>: 1, 5, 6, 9, 12
RPDL function R_SCI_HIIC_Write
Details «  Transmit data by simple I°C bus interface.
Example [SCI1]

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_C1(); //Set up SCI1.
/[Transmit data by simple 1°C bus interface
R_PG_SCI_I2CMode_Send_C1(0, 0x0006, data_tr, 10);

}

void ScilTrFunc(void)

{
//Acquire the number of transmitted data
R_PG_SCI_GetSentDataCount_C1(&tr_count);

}
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5.18.6 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>: 1, 5, 6, 9, 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.

R_PG_SCI_C<channel number=>.c
<channel number>: 1, 5, 6, 9, 12

File for output

RPDL function R_SCI_HIIC_Write
Details «  Transmit data by simple 1°C bus interface (no stop condition).
Example [SCI1]

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_C1(); //Set up SCI1.
/[Transmit data by simple 1°C bus interface (no stop condition)
R_PG_SCI_I2CMode_SendWithoutStop_C1(0, 0x0006, data_tr, 10);

}

void ScilTrFunc(void)

{
/IReceive data by simple 1°C bus interface (RE-START condition)
R_PG_SCI_I2CMode_RestartReceive_C1(0, 0x0006, data_re, 10);

}
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5.18.7 R_PG_SCI_I2CMode_GenerateStopCondition_C<channel number>

Definition bool R_PG_SCI_I2CMode_GenerateStopCondition_C<channel number> (void)
<channel number>: 1,5, 6, 9, 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>: 1, 5, 6, 9, 12
RPDL function R_SCI_Control
Details » This function generates a stop condition.
Example [SCI1]

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_C1();
/[Transmit data by simple 1°C bus interface
R_PG_SCI_I2CMode_Send_C1(0, 0x0006, data_tr, 10);
}
void DmacOIntFunc(void)
{
//Generate a stop condition
R_PG_SCI_I2CMode_GenerateStopCondition_C1();
}
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5.18.8 R_PG_SCI I2CMode_Receive C<channel number>

Definition bool R_PG_SCI_I2CMode_Receive_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t * data, uint16_t count)
<channel number>: 1, 5, 6, 9, 12
Description Receive data by simple 1°C bus interface
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 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>: 1, 5, 6, 9, 12

File for output

RPDL function R_SCI_IlIC_Read
Details «  This function receives data by simple I°C bus interface.
Example [SCI1]

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_C1(); //Set up SCI1.
//IReceive data by simple 1°C bus interface
R_PG_SCI_I2CMode_Receive_C1(0, 0x0006, data_re, 10);

}
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5.18.9 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>: 1, 5, 6, 9, 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>: 1,5, 6, 9, 12

RPDL function R_SCI_IIC_Read
Details «  This function receives data by simple I°C bus interface. (RE-START condition)
Example [SCI1]

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_C1();

/[The clock-generation circuit has to be set first.
//Set up SCI1.

/[Transmit data by simple 1°C bus interface (no stop condition)
R_PG_SCI_I2CMode_SendWithoutStop_C1(
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_C1(
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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5.18.10 R_PG_SCI _I2CMode_ReceivelLast _C<channel number>

Definition bool R_PG_SCI_I2CMode_ReceivelLast C<channel number> (uint8_t * data)
<channel number>: 1,5, 6, 9, 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>: 1, 5, 6, 9, 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 [SCI1]
Mode: Simple 12C mode
Data reception method: Transfer the received serial data by DMAC
[DMACO]
Transfer request source: RXI1 (SCI1 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: TXI1 (SCI1 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_C1(); //Set up SCI1.
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R_PG_DMAC_Set_CO0(); //Setup DMAC.

R_PG_DMAC_Set_Ci(); //Setup DMAC.
R_PG_DMAC_SetDestAddress_CO0(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_C1(0, 0x0006, PDL_NO_PTR, 0);

}

void DmacOIntFunc(void)

//Making reception complete in simple 1°C bus interface.
R_PG_SCI_I2CMode_ReceivelLast C1(&data_re[4]);
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5.18.11 R_PG_SCI _I2CMode_GetEvent_C<channel number>

Definition bool R_PG_SCI_I2CMode_GetEvent_C<channel number> (bool * nack)
<channel number>: 1,5, 6, 9, 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>: 1, 5, 6, 9, 12
RPDL function R_SCI_GetStatus
Details «  This function acquires ACK Reception Data Flag in the simple 1°C mode.
Example [SCI1]
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[]="ABCDEFGHIJ”;
bool nack;
void func(void)
{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_C1(); //Set up SCI1.
/[Transmit data by simple 1°C bus interface
R_PG_SCI_I2CMode_Send_C1(0, 0x0006, data_tr, 10);
}
void ScilTrFunc(void)
//Get the detected event in the simple 1°C mode
R_PG_SCI_I2CMode_GetEvent C1(&nack);
}
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5.18.12 R_PG_SCI_SPIMode_Transfer C<channel number>

Definition bool R_PG_SCI_SPIMode_Transfer_C<channel number>
(uint8_t * tx_start, uint8_t * rx_start, uint16_t count)
<channel number>: 1, 5, 6, 9, 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>: 1, 5, 6, 9, 12

RPDL function R_SCI_SPI_Transfer

Details » This function transmits data by simple SP1 mode.

Example [SCI1]

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_C1(); //Set up SCI1.

}

void func2(void)

{
/[Transmit data by simple SP1 mode
R_PG_SCI_SPIMode_Transfer_C1(data_tr, data_re, 10);

}
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5.18.13 R_PG_SCI_SPIMode_GetErrorFlag_C<channel number>

Definition bool R_PG_SCI_SPIMode_GetErrorFlag_C<channel number> (bool * overrun)
<channel number>: 1,5, 6, 9, 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>: 1, 5, 6, 9, 12
RPDL function R_SCI_GetStatus
Details + This function acquires the serial reception error flag in the simple SPI mode.

Specify 0 for a flag that is not required.

The flags of detected error will be set to 1.
Example [SCI1]

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_C1(); //Set up SCI1.
/[Transmit data by simple SPI mode
R_PG_SCI_SPIMode_Transfer C1(tx_data, rx_data, 4);
}

void ScilErFunc(void)

//Get the serial reception error flag in the simple SPI mode
R_PG_SCI_SPIMode_GetErrorFlag_C1(&overrun);
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5.18.14 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>: 1,5, 6,9, 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>: 1, 5, 6, 9, 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.
SCI1 has been set as transmitter in the GUI.
ScilTrFunc 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 C1(); //Set up SCI1.
R_PG_SCI_StartSending_C1(data, 255); //Send 255 bytes of binary data.
}

/[The transmit end notification function that called when all bytes have been sent
void ScilTrFunc(void)

{
}

/[The function to check the number of transmitted data and terminate the transmission
void func_terminate_SCI(void)

{

R_PG_SCI_StopModule_C1(); //Shut down the SCI1

uintl6_t count;

/I Acquire the number of transmitted data
R_PG_SCI_GetSentDataCount_C1(&count);

if( count > 32 ){
R_PG_SCI_StopCommunication_C1(); /[Terminate the transmission
}
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5.18.15 R_PG_SCI_ReceiveStationID C<channel number>

Definition bool R_PG_SCI_ReceiveStationID_C<channel number> (void )
<channel number>: 1,5, 6,9, 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>: 1,5, 6,9, 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 SCI1 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_C1(); //Set up SCI1
R_PG_SCI_ReceiveStationID_C1(); //Wait an ID reception
R_PG_SCI_ReceiveAllData_C1( data, 10); [[Start receiving
}
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5.18.16 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>: 1,5, 6,9, 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>: 1,5, 6,9, 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 natification 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 + SCI1 has been set as receiver in the GUI.

« ScilReFunc 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_C1(); //Set up SCI1.
R_PG_SCI_StartReceiving_C1(data, 255); //Receive 255 bytes of binary data.

}

/IReceive end notification function that called when all bytes have been received

void ScilReFunc(void)

¢ R_PG_SCI_StopModule_C1(); //Shut down the SCI1

}
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5.18.17 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>: 1,5, 6, 9, 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>: 1,5, 6,9, 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 SCI1 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_C1(); //Set up SCI1.
R_PG_SCI_ReceiveAllData_C1(data, 255); //Receive 255 bytes of binary
data.
R_PG_SCI_StopModule_C1(); //Shut down the SCI1
}
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5.18.18 R_PG_SCI_ControlClockOutput_C<channel number>

Definition bool R_PG_SCI_ControlClockOutput_C<channel number> (bool output_enable)
<channel number>: 1,5, 6, 9, 12

Description Control the output from the SCKn pin (n: 1, 5, 6, 9, or 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>: 1, 5, 6, 9, 12
RPDL function R_SCI_Control
Details » This function controls the clock output from the SCKn pin.
Example [SCI1]

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 C1(); //Set up SCI1.
//Control the output from the SCKn pin
R_PG_SCI_ControlClockOutput_ C1(1);

}
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5.18.19 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>: 1,5, 6, 9, 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>: 1,5, 6, 9, 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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5.18.20 R_PG_SCI_GetReceivedDataCount_C<channel humber>

Definition bool R_PG_SCI_GetReceivedDataCount_C<channel number> (uint16_t * count)

<channel number>: 1,5, 6, 9, 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>: 1,5, 6, 9, 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 SCI1 has been set as receiver in the GUI.
ScilReFunc 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_C1(); /1Set up SCI1.
R_PG_SCI_StartReceiving_C1(data, 255); //Receive 255 bytes of binary data.
}

/IThe receive end notification function that called when all bytes have been received.
void ScilReFunc(void)

{
3

/[The function to check the number of received data and terminate the reception
void func_terminate_SCI(void)

R_PG_SCI_StopModule_C1(); //Shut down the SCI1

{
uintl6_t count;
//Acquire the number of received data
R_PG_SCI_GetReceivedDataCount_C1(&count);
if( count > 32 ){

R_PG_SCI_StopCommunication_C1(); /[Terminate the reception

}

}
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5.18.21 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>: 1, 5, 6, 9, 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>: 1,5, 6,9, 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 SCI1 has been set as receiver in the GUI.
ScilReFunc 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_C1(); //Set up SCI1.
R_PG_SCI_StartReceiving_C1(data, 1); //Receive 1bytes of binary data.
}
/IThe receive end notification function that called when all bytes have been received.
void ScilReFunc(void)
¢ /I Acquire the reception error flags
R_PG_SCI_GetReceptionErrorFlag_C1( &parity, &framing, & overrun );
}
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5.18.22 R_PG_SCI_ClearReceptionErrorFlag_C<channel number>

Definition bool R_PG_SCI_ClearReceptionErrorFlag_C<channel number> (void)

<channel number>: 1,5, 6, 9, 12
Description Clear the serial reception error flag
Conditions for «  “Asynchronous mode”, “Clock synchronous mode” or “Smart card interface mode” is
output selected for mode.

» “Reception” or “Transmission and reception” is selected for function selection.
Parameter None
Return value true Setting was made correctly
false Setting failed

File for output R_PG_SCI_C<channel number>.c

<channel number>: 1, 5, 6, 9, 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_C1(); /ISet up SCI1.
//Start the data reception
R_PG_SCI_StartReceiving_C1(data_re, 10);

}

void ScilReFunc(void)

{
/IAcquire the reception error flags
R_PG_SCI_GetReceptionErrorFlag_C1(&parity, &framing, &overrun);
/IClear the serial reception error flag
R_PG_SCI_ClearReceptionErrorFlag_C1();

}
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5.18.23 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>: 1,5, 6, 9, 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>: 1,5, 6,9, 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_C1( &complete );
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5.18.24 R_PG_SCI_StopModule_C<channel number>

Definition bool R_PG_SCI_StopModule_C<channel number> (void)
<channel number>: 1,5, 6, 9, 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>: 1,5, 6, 9, 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.

» SCI1 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_C1(); //Set up SCI1.
R_PG_SCI_ReceiveAllData_C1(data, 255);  //Receive 255 bytes of binary data.
R_PG_SCI_StopModule_C1(); //Shut down the SCI1
}
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5.19 I°C Bus Interface (RIIC)

5.19.1 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
}
R20UT2489EJ0102 Rev.1.02 RENESAS Page 290 of 358

May 16, 2014




RX220 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.19.2 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, uint16_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.
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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5.19.3 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

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

void DmacOIntFunc(){
uint8_t data; //Strage area of extra data

/l1sse NACK and STOP condition and complete the reception
R_PG_I2C_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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5.19.4 R_PG_I12C_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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5.19.5 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: 7bit)
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 hame 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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/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[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, /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();
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5.19.6 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 11COMasterTrFunc(void)
{
//Generate stop condition
R_PG_I2C_GenerateStopCondition_CO0();
//Stop RIICO
R_PG_I2C_StopModule_CO0();
}
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5.19.7 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
)i
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5.19.8 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_t iic_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_C0();
/I Slave monitor
R_PG_I2C_SlaveMonitor_CO(
iic_data_re, /I The start address of the storage area for the received data
10 /IThe number of the data to be received
)i
}
void I1C0SlaveFunc (void)
{
bool transmit, start, stop;
bool addr0, addr1;
//Get the detected events
R_PG_I2C_GetEvent_C0(0, &stop, &start, 0, 0);
//Get an access type
R_PG_I2C_GetTR_CO(&transmit);
/IGet a detected address
R_PG_I2C_GetDetectedAddress CO0(&addr0, &addrl, 0, 0, 0, 0);
if (start && transmit && address0) {
R_PG_I2C _SlaveSend C(
iic_data_tr O,
10
);
}
else if (start && read && addressl) {
R_PG_I2C _SlaveSend_C(
iic_data_tr 1,
10
);
}
}
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5.19.9 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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5.19.10 R_PG_I2C_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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5.19.11 R_PG_I12C_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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5.19.12 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>
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5.19.13 R_PG_I12C_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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5.19.14 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_t iic_data[256];

/I The storage area for the number of transmitted data
uint16_t count;

void func(void)

{

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

//Set up RIICO
R_PG_I2C_Set CO0();

/[Master send
R_PG_I2C_MasterSend_CO(
0, /[Slave address format
6, /[Slave address
iic_data, /I The address of storage area for the data to be transmitted
256 /IThe number of data to be transmitted
)i
/IWait until 64 bytes have been transmitted
do{
R_PG_I2C_GetSentDataCount_CO( &count );
} while( count < 64 );
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5.19.15 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 [1COMasterTrFunc(void)
{
if (error ){
R_PG_I2C_Reset_CO0();
}
}
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5.19.16 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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5.20 Serial Peripheral Interface (RSPI)
5.20.1 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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5.20.2 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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5.20.3 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

/lnclude “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 };
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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_CO0();
}
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5.20.4 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,  uint1l6_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_CO0();

R20UT2489EJ0102 Rev.1.02 RENESAS Page 316 of 358

May 16, 2014




RX220 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.20.5 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 /lInclude “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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5.20.6 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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5.20.7 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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5.20.8 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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5.20.9 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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5.21 CRC Calculator (CRC)

521.1 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.
Example /lInclude “R_PG_<project name>.h” to use this function.

#include "R_PG_default.h"
uint16_t data;

void func(void)

{
R_PG_CRC_Set(); //Set up the CRC calculator
R_PG_CRC_InputData(0xf0); /I Write the payload data
R_PG_CRC_InputData(0x8f); /I Write the first half of the CRC checksum
R_PG_CRC_InputData(0x7f); /I Write the second half of the CRC checksum
R_PG_CRC_GetResult(&data); /I Read the CRC calculation result
R_PG_CRC_StopModule(); // Shutdown the CRC unit

}
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5.21.2 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
Example Refer to the example of R_PG_CRC_Set.
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5.21.3 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
Example Refer to the example of R_PG_CRC_Set.
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5.21.4 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.
Example Refer to the example of R_PG_CRC_Set.
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5.22 12-Bit A/D Converter (S12ADDb)

5.22.1 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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5.22.2 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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5.22.3 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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5.22.4 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 or internal reference voltage
Parameter uint16_t * result Destination for storage of the result of A/D conversion
Return value true Acquisition of the result succeeded.
false Acquisition of the result failed.
File for output R_PG_ADC 12 S12ADO0.c
RPDL function R_ADC 12 Read
Details « At least two 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 ANO015

Group B: AN003 and ANO06
Specify S12ad0AIntFunc 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)

{

_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

¥

/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
/IAN00O and AN015
uintl6_t result_an000; // Destination for storing the result of A/D conversion on
/IANOOO
uint16_t result_an015; // Destination for storing the result of A/D conversion on
/IANO15

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

{
uint16_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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5.22.5 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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5.22.6 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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5.22.7 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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5.23 Comparator A (CMPA)

5.23.1 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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5.23.2 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)

{

Il Sets up comparator Al.
R_PG_CPA_Set_CPAL();
}

void func2(void)

{

// Disable comparator Al circuit.
R_PG_CPA_Disable_CPA1();
}

R_PG_Clock_Set(); // The clock-generation circuit has to be set first.
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5.23.3 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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5.24 Data Operation Circuit (DOC)

5.24.1 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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5.24.2 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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5.24.3 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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5.244 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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5.245 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_t input_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++;
}
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5.24.6 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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5.25 Notes on Notification Functions

5.25.1 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.

5.25.2 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 GeneratorG 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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(the Upper Row of Each Pair is the Default Selection)

Appendix 1. Pin Functions for which the Allocation Can be Changed
Table a-1.1 100-pin LQFP

Peripheral | Pin Selection of assignment Pin No.
module function
CAC CACREF PAO/MTIOC4A/SSLA1/CACREF 70
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 45
PHO/CACREF 38
ICUb IRQO P30/MTIOC4B/TMRI3/POE8#/RXD1/SMISO1/SSCL1/IRQO 20
(External PDO/IRQO 86
Interrupts) PH1/TMOO0/IRQO 37
IRQ1 P31/MTIOCAD/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 19
PD1/MTIOC4B/IRQ1 85
PH2/TMRIO/IRQ1 36
IRQ2 P32/MTIOCOC/TMO3/TXD6/SMOSI6/SSDA6/IRQ2/RTCOUT 18
P12/TMCI1/SCL/IRQ2 34
PD2/MTIOC4D/IRQ2 84
IRQ3 P33/MTIOCOD/TMRI3/POE3#/RXD6/SMISO6/SSCL6/IRQ3 17
P13/MTIOCOB/TMO3/SDA/IRQ3 33
PD3/POES8#/IRQ3 83
IRQ4 PB1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDA6/IRQ4 59
P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 32
P34/MTIOCOA/TMCI3/POE2#/SCK6/IRQ4 16
PD4/POE3#/IRQ4 82
IRQ5 PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS/IRTXD5/SSLAO/IR 66
Q5
P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 31
PD5/MTIC5W/POE2#/IRQ5 81
PE5/MTIOCAC/MTIOC2B/IRQ5/AN013 73
IRQ6 PA3/MTIOCOD/MTCLKD/RXD5/SMISO5/SSCL5/IRRXD5/IRQ6 67
P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ 30
6/RTCOUT/ADTRGO#
PD6/MTIC5V/POE1#/IRQ6 80
PE6/IRQ6/AN014 72
IRQ7 PE2/MTIOC4A/RXD12/RXDX12/SMISO12/SSCL12/IRQ7/AN010 76
P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 29
PD7/MTIC5U/POEO#/IRQ7 79
PE7/IRQ7/AN015 71
MTUO-5 MTCLKA P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 32
P24/MTIOCAA/MTCLKA/TMRI1 24
PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS5/IRTXD5/SSLAO/IR 66
Q5
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 46
MTCLKB P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 31
P25/MTIOCAC/MTCLKB/ADTRGO# 23
PA6/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 64
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 45
MTCLKC P22/MTIOC3B/MTCLKC/TMOO 26
PA1/MTIOCOB/MTCLKC/SCK5/SSLA2/CVREFA 39
PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 48
MTCLKD P23/MTIOC3D/MTCLKD 25
PA3/MTIOCOD/MTCLKD/RXD5/SMISO5/SSCL5/IRRXD5/IRQ6 67
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 47
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MTUO MTIOCOA P34/MTIOCOA/TMCI3/POE2#/SCK6/IRQ4 16

PB3/MTIOCOA/MTIOC4A/TMOO/POE3#/SCK6 57

MTIOCOB P13/MTIOCOB/TMO3/SDA/IRQ3 33

P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 31

PA1/MTIOCOB/MTCLKC/SCK5/SSLA2/CVREFA 69

MTIOCOC P32/MTIOCOC/TMO3/TXD6/SMOSI6/SSDA6/IRQ2/RTCOUT 18

PB1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDA6/IRQ4 59

MTIOCOD P33/MTIOCOD/TMRI3/POE3#/RXD6/SMISO6/SSCL6/IRQ3 17

PA3/MTIOCOD/MTCLKD/RXD5/SMISO5/SSCL5/IRRXD5/IRQ6 67

MTU1 MTIOC1A P20/MTIOC1A/TMRIO 28

PE4/MTIOCAD/MTIOC1A/ANO12/CMPA2 74

MTIOC1B P21/MTIOC1B/TMCIO 27

PB5/MTIOC2A/MTIOC1B/TMRI1/POE1#/SCK9 55

MTU2 MTIOC2A P26/MTIOC2A/TMO1/TXD1/SMOSI1/SSDA1 22

PB5/MTIOC2A/MTIOC1B/TMRI1/POE1#/SCK9 55

MTIOC2B P27/MTIOC2B/TMCI3/SCK1 21

PE5/MTIOCAC/MTIOC2B/IRQ5/AN013 73

MTU3 MTIOC3A P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 32

P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 29

PC1/MTIOC3A/SCK5/SSLA2 51

PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 45

PJ1/MTIOC3A 6

MTIOC3B P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 29

P22/MTIOC3B/MTCLKC/TMOO0 26

PB7/MTIOC3B/TXD9/SMOSI9/SSDA9 53

PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 47

MTIOC3C P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ 30
6/RTCOUT/ADTRGO#

PCO/MTIOC3C/CTS5#/RTS5#/SS5#/SSLAL 52

PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 46

PJ3/MTIOC3C/CTS6#/RTS6#/SS6# 4

MTIOC3D P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ 30
6/RTCOUT/ADTRGO#

P23/MTIOC3D/MTCLKD 25

PB6/MTIOC3D/RXD9/SMISO9/SSCL9 54

PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 48

MTU4 MTIOC4A P24/MTIOC4AA/MTCLKA/TMRI1 24

PAO/MTIOC4A/SSLA1/CACREF 70

PB3/MTIOCOA/MTIOC4A/TMOO/POE3#/SCK6 57

PE2/MTIOC4A/RXD12/RXDX12/SMISO12/SSCL12/IRQ7/AN010 76

MTIOC4B P30/MTIOC4B/TMRI3/POE8#/RXD1/SMISO1/SSCL1/IRQO 20

P54/MTIOC4B/TMCI1 40

PC2/MTIOC4B/RXD5/SMISO5/SSCL5/IRRXD5/SSLA3 50

PD1/MTIOC4B/IRQ1 85

PE3/MTIOCAB/POES#/CTS12#/RTS12#/SS12#/AN011/CMPA1 75

MTIOC4C P25/MTIOCAC/MTCLKB/ADTRGO# 23

PB1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDA6/IRQ4 59

PE1/MTIOCAC/TXD12/TXDX12/SIOX12/SMOSI12/SSDA12/AN009 77

PE5/MTIOCAC/MTIOC2B/IRQ5/AN013 73

MTIOC4D P31/MTIOCAD/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 19

P55/MTIOC4D/TMO3 39

PC3/MTIOCAD/TXD5/SMOSI5/SSDA5/IRTXD5 49

PD2/MTIOCA4D/IRQ2 84
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PE4/MTIOCAD/MTIOC1A/AN012/CMPA2 74
MTUS MTIC5U PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS/IRTXD5/SSLAO/IR 66
Q5
PD7/MTIC5U/POEO#/IRQ7 79
MTIC5V PA6/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 64
PD6/MTIC5V/POE1#/IRQ6 80
MTIC5W PBO/MTIC5W/RXD6/SMISO6/SSCL6/RSPCKA 61
PD5/MTIC5W/POE2#/IRQ5 81
POE POEO# PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 48
PD7/MTIC5U/POEO#/IRQ7 79
POE1# PB5/MTIOC2A/MTIOC1B/TMRI1/POE1#/SCK9 55
PD6/MTIC5V/POE1#/IRQ6 80
POE2# P34/MTIOCOA/TMCI3/POE2#/SCK6/IRQ4 16
PA6/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 64
PD5/MTIC5W/POE2#/IRQ5 81
POE3# P33/MTIOCOD/TMRI3/POE3#/RXD6/SMISO6/SSCL6/IRQ3 17
PB3/MTIOCOA/MTIOC4A/TMOO/POE3#/SCK6 57
PD4/POE3#/IRQ4 82
POES8# P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 29
P30/MTIOC4B/TMRI3/POE8#/RXD1/SMISO1/SSCL1/IRQO 20
PD3/POES8#/IRQ3 83
PE3/MTIOCAB/POES#/CTS12#/RTS12#/SS12#/AN011/CMPA1 75
TMRO TMCIO P21/MTIOC1B/TMCIO 27
PB1/MTIOCOC/MTIOC4C/TMCIO/TXD6/SMOSI6/SSDAG/IRQ4 59
PH3/TMCIO 35
TMRIO P20/MTIOC1A/TMRIO 28
PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS/IRTXD5/SSLAO/IR 66
Q5
PH2/TMRIO/IRQ1 36
TMOO P22/MTIOC3B/MTCLKC/TMOO 26
PB3/MTIOCOA/MTIOC4A/TMOO/POE3#/SCK6 57
PH1/TMOO0/IRQO 37
TMR1 TMCI1 P12/TMCI1/SCL/IRQ2 34
P54/MTIOC4B/TMCI1 40
PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 48
TMRI1 P24/MTIOC4AA/MTCLKA/TMRI1 24
PB5/MTIOC2A/MTIOC1B/TMRI1/POE1#/SCK9 55
TMO1 P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 29
P26/MTIOC2A/TMO1/TXD1/SMOSI1/SSDA1 22
TMR2 TMCI2 P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 31
P31/MTIOCAD/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 19
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 46
TMRI2 P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 32
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 47
T™MO2 P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ 30
6/RTCOUT/ADTRGO#
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 45
TMR3 TMCI3 P27/MTIOC2B/TMCI3/SCK1 21
P34/MTIOCOA/TMCI3/POE2#/SCK6/IRQ4 16
PA6/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 64
TMRI3 P30/MTIOC4B/TMRI3/POE8#/RXD1/SMISO1/SSCL1/IRQO 20
P33/MTIOCOD/TMRI3/POE3#/RXD6/SMISO6/SSCL6/IRQ3 17
TMO3 P13/MTIOCOB/TMO3/SDA/IRQ3 33
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P32/MTIOCOC/TMO3/TXD6/SMOSI6/SSDAG/IRQ2/RTCOUT 18
P55/MTIOCAD/TMO3 39
RTCc RTCOUT | P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSIL/SSDALMOSIAISCLIRQ |
6/RTCOUT/ADTRGO#
P32/MTIOCOC/TMO3/TXD6/SMOSI6/SSDAG/IRQ2/RTCOUT 18
sci1 RXD1 P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 31
SMISO1 | P30/MTIOCA4B/TMRI3/POES#/RXD1/SMISO1/SSCL1/IRQO 20
sscL1
TXD1 P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSIL/SSDALMOSIAISCLARQ |
6/RTCOUT/ADTRGO#
SMOSI1 | P26/MTIOC2A/TMOL/TXD1/SMOSI1/SSDAL 22
SSDAL
SCK1 P17/MTIOC3A/MTIOC3B/TMO1/POES#/SCK1/MISOA/SDA/IRQ7 29
P27/MTIOC2B/TMCI3/SCK1 21
CTS1# P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 32
RTS1# P31/MTIOCAD/TMCI2/CTS1#/RTS1#/SS1#/IRQ1L 19
SS1#
sci5 RXD5 PA2/RXD5/SMISO5/SSCL5/IRRXD5/SSLA3 68
SMISO5 | PA3/MTIOCOD/MTCLKD/RXD5/SMISO5/SSCL5/IRRXD5/IRQ6 67
SSCL5 PC2/MTIOC4B/RXD5/SMISO5/SSCL5/IRRXD5/SSLA3 50
IRRXDS
TXD5 PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS/IRTXD5/SSLAO/IR o6
Q5
SMOSI5 | PC3/MTIOC4D/TXD5/SMOSI5/SSDAS/IRTXDS 49
SSDA5
IRTXDS
SCK5 PAL/MTIOCOB/MTCLKC/SCK5/SSLA2/CVREFA 69
PC1/MTIOC3A/SCK5/SSLA2 51
PC4/MTIOC3D/MTCLKC/TMCIL/POEO#/SCK5/SSLAO 48
CTS5# PAG/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 64
RTS5# PCO/MTIOC3C/CTS5#/RTS5#/SS5#/SSLAL 52
SS5#
sCl6 RXD6 P33/MTIOCOD/TMRI3/POE3#/RXD6/SMISO6/SSCL6E/IRQ3 17
SMISO6 | PBO/MTICSW/RXD6/SMISO6/SSCLE/RSPCKA 61
SSCL6
TXD6 P32/MTIOCOC/TMO3/TXD6/SMOSI6/SSDAG/IRQ2/RTCOUT 18
SMOSI6 | PB1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDAG/IRQ4 59
SSDA6
SCK6 P34/MTIOCOA/TMCI3/POE2#/SCK6/IRQ4 16
PB3/MTIOCOA/MTIOC4A/TMOO/POE3#/SCK6 57
CTS6# PB2/CTS6#/RTS6#/SS6# 58
RTS6# PJ3/MTIOC3C/CTS6H#/RTS6#/SS6# 4
SS6#
RIICO scL P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSIL/SSDALMOSIAISCLIRQ |
6/RTCOUT/ADTRGO#
P12/TMCI1/SCL/IRQ2 34
SDA P17/MTIOC3A/MTIOC3B/TMO1/POES#/SCKL/MISOA/SDA/IRQ7 29
P13/MTIOCOB/TMO3/SDA/IRQ3 33
RSPIO RSPCKA | PA5/RSPCKA 65
PBO/MTIC5W/RXD6/SMISO6/SSCLE/RSPCKA 61
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 47
MOSIA P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSIL/SSDALMOSIAISCLIRQ |
6/RTCOUT/ADTRGO#
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PA6/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 64
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 46

MISOA P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 29
PA7/MISOA 63
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 45
SSLAO PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS5/IRTXD5/SSLAO/IR 66
Q5
PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 48
SSLA1 PAO/MTIOC4A/SSLA1/CACREF 70
PCO/MTIOC3C/CTS5#/RTS5#/SS5#/SSLAL 52
SSLA2 PA1/MTIOCOB/MTCLKC/SCK5/SSLA2/CVREFA 69
PC1/MTIOC3A/SCK5/SSLA2 51
SSLA3 PA2/RXD5/SMISO5/SSCL5/IRRXD5/SSLA3 68
PC2/MTIOC4B/RXD5/SMISO5/SSCL5/IRRXD5/SSLA3 50
S12AD ADTRGO# | PO7/ADTRGO# 98
P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ 30
6/RTCOUT/ADTRGO#
P25/MTIOCAC/MTCLKB/ADTRGO# 23
Table a-1.2 64-pin LQFP (the Upper Row of Each Pair is the Default Selection)
Peripheral | Pin Selection of assignment Pin No.
module function
CAC CACREF PAO/MTIOCA4A/SSLA1/CACREF 45
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 27
PHO/CACREF 24
ICUb IRQO P30/MTIOCA4B/TMRI3/POE8#/RXD1/SMISO1/SSCL1/IRQO 14
(External PH1/TMOO0/IRQO 23
Interrupts) | IRQ1 P31/MTIOCAD/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 13
PH2/TMRIO/IRQ1 22
IRQ4 PB1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDA6/IRQ4 37
P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 20
IRQ5 PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS5/IRTXD5/SSLAO/IR 42
Q5
P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 19
PE5/MTIOCAC/MTIOC2B/IRQ5/AN013 46
IRQ6 PA3/MTIOCOD/MTCLKD/RXD5/SMISO5/SSCL5/IRRXD5/IRQ6 43
P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ 18
6/RTCOUT/ADTRGO#
IRQ7 PE2/MTIOC4A/RXD12/RXDX12/SMISO12/SSCL12/IRQ7/AN010 49
P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 17
MTUO-5 MTCLKA P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 20
PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS5/IRTXD5/SSLAO/IR 42
Q5
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 28
MTCLKB P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 19
PA6/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 41
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 27
MTCLKC PA1/MTIOCOB/MTCLKC/SCK5/SSLA2/CVREFA 44
PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 30
MTCLKD PA3/MTIOCOD/MTCLKD/RXD5/SMISO5/SSCL5/IRRXD5/IRQ6 43
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 29
MTUO MTIOCOA P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 19
PA1/MTIOCOB/MTCLKC/SCK5/SSLA2/CVREFA 44
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MTIOCOB | P32/MTIOCOC/TMO3/TXD6/SMOSI6/SSDAG/IRQ2/RTCOUT 12
PB1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDA6/IRQ4 37
MTU1 MTIOCIA | P26/MTIOC2A/TMO1/TXD1/SMOSI1/SSDAL 16
PB5/MTIOC2A/MTIOC1B/TMRI1/POE1#/SCK9 35
MTIOC1B | P27/MTIOC2B/TMCI3/SCK1 15
PE5/MTIOCA4C/MTIOC2B/IRQ5/AN013 46
MTU3 MTIOC3A | P14/MTIOC3A/MTCLKA/TMRI2/CTSI#/RTS1#/SS1#/IRQ4 20
P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 17
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 27
MTIOC3B | P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 17
PB7/PC1/MTIOC3B/TXD9/SMOSI9/SSDA9 33
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 29
MTIOC3C | P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ 18
6/RTCOUT/ADTRGO#
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 28
MTIOC3D | P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDAL/MOSIA/SCL/IRQ 18
6/RTCOUT/ADTRGO#
PB6/PCO/MTIOC3D/RXD9/SMISO9/SSCL9 34
PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 30
MTU4 MTIOC4A | PAO/MTIOC4A/SSLAL/CACREF 45
PB3/MTIOCOA/MTIOC4A/TMOO/POE3#/SCK6 36
PE2/MTIOC4A/RXD12/RXDX12/SMISO12/SSCL12/IRQ7/AN010 49
MTIOC4B | p30/MTIOC4B/TMRI3/POES#/RXD1/SMISO1/SSCL1/IRQO 14
P54/MTIOC4B/TMCI1 26
PC2/MTIOC4B/RXD5/SMISO5/SSCL5/IRRXD5/SSLA3 32
PE3/MTIOC4B/POES#/CTS12#/RTS12#/SS12#/ANO11/CMPAL 48
MTIOCAC | pB1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDAG/IRQ4 37
PE1/MTIOC4C/TXD12/TXDX12/SI0X12/SMOSI12/SSDA12/AN009 50
PE5/MTIOCA4C/MTIOC2B/IRQ5/AN0O13 46
MTIOCAD | p31/MTIOCAD/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 13
P55/MTIOC4D/TMO3 25
PC3/MTIOC4D/TXD5/SMOSI5/SSDA5/IRTXD5 31
PE4/MTIOCA4D/MTIOC1A/ANO12/CMPA2 47
POE POES8# P17/MTIOC3A/MTIOC3B/TMO1/POES#/SCK1/MISOA/SDA/IRQ7 17
P30/MTIOC4B/TMRI3/POES#/RXD1/SMISO1/SSCL1/IRQO 14
PE3/MTIOC4B/POES#/CTS12#/RTS12#/SS12#/ANO11/CMPAL 48
TMRO TMCIO PB1/MTIOCOC/MTIOCA4C/TMCIO/TXD6/SMOSI6/SSDA6/IRQ4 37
PH3/TMCIO 21
TMRIO PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS/IRTXD5/SSLAO/IR 42
Q5
PH2/TMRIO/IRQ1 22
TMO0 PB3/MTIOCOA/MTIOC4A/TMOO/POE3#/SCK6 36
PH1/TMOO/IRQO 23
TMR1 T™MCI1 P54/MTIOC4B/TMCI1 26
PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 30
TMO1 P17/MTIOC3A/MTIOC3B/TMO1/POES#/SCK1/MISOA/SDA/IRQ7 17
P26/MTIOC2A/TMO1/TXD1/SMOSI1/SSDA1L 16
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TMR2 TMCI2 P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 19
P31/MTIOC4D/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 13
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 28
TMRI2 P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 20
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 29
T™MO2 P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ "
6/RTCOUT/ADTRGO#
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 27
TMRS3 TMCI3 P27/MTIOC2B/TMCI3/SCK1 15
PA6/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 41
T™MO3 P32/MTIOCOC/TMO3/TXD6/SMOSI6/SSDA6/IRQ2/RTCOUT 12
P55/MTIOC4D/TMO3 25
RTCc RTCOUT | p16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDAL/MOSIA/SCL/IRQ "
6/RTCOUT/ADTRGO#
P32/MTIOCOC/TMO3/TXD6/SMOSI6/SSDAG/IRQ2/RTCOUT 12
sCi1 RXD1 P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 19
SMISO1 P30/MTIOC4B/TMRI3/POES#/RXD1/SMISO1/SSCL1/IRQO 14
SsCL1
TXD1 P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ "
6/RTCOUT/ADTRGO#
SMOSI1 P26/MTIOC2A/TMO1/TXD1/SMOSI1/SSDA1L 16
SSDA1
SCK1 P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 17
P27/MTIOC2B/TMCI3/SCK1 15
CTS1# P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 20
RTS1# P31/MTIOC4D/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 13
SS1#
SCI5 RXD5 PA3/MTIOCOD/MTCLKD/RXD5/SMISO5/SSCL5/IRRXD5/IRQ6 43
SMISO5 PC2/MTIOC4B/RXD5/SMISO5/SSCL5/IRRXD5/SSLA3 32
SSCL5
TXD5 PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS/IRTXD5/SSLAO/IR 42
Q5
SMOSI5 PC3/MTIOC4D/TXD5/SMOSI5/SSDA5/IRTXD5 31
SSDA5
SCK5 PA1/MTIOCOB/MTCLKC/SCK5/SSLA2/CVREFA 44
PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 30
SCl6 TXD6 P32/MTIOCOC/TMO3/TXD6/SMOSI6/SSDA6/IRQ2/RTCOUT 12
SMOSI6 PB1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDA6/IRQ4 37
SSDA6
RSPIO RSPCKA | PBO/MTIC5W/RXD6/SMISO6/SSCL6/RSPCKA 39
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 29
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MOSIA P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ 18
6/RTCOUT/ADTRGO#
PAB/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 41
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 28
MISOA P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 17
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 27
SSLAO PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDA5/IRTXD5/SSLAO/IR 42
Q5
PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 30
Table a-1.3 48-pin LQFP (the Upper Row of Each Pair is the Default Selection)
Peripheral | Pin Selection of assignment Pin No.
module function
CAC CACREF | PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 21
PHO/CACREF 20
ICUb IRQO P30/MTIOC4B/TMRI3/POE8#/RXD1/SMISO1/SSCL1/IRQO 10
(External PH1/TMOO/IRQO 19
Interrupts) | IRQ1 P31/MTIOCAD/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 9
PH2/TMRI0O/IRQ1 18
IRQ4 PB1/PC1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDAG/IRQ4 27
P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 16
IRQ5 PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS/IRTXD5/SSLAO/IR 2
Q5
P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 15
IRQ6 PA3/MTIOCOD/MTCLKD/RXD5/SMISO5/SSCL5/IRRXD5/IRQ6 33
P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IIRQ
6/ADTRGO# 1
IRQ7 PE2/MTIOC4A/RXD12/RXDX12/SSCL12/IRQ7/ANO10 37
P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 13
MTUO-5 MTCLKA | P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 16
PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDA5/IRTXD5/SSLAO/IR -
Q5
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 22
MTCLKB P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 15
PAB/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 31
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 21
MTCLKC | PA1/MTIOCOB/MTCLKC/SCK5/SSLA2/CVREFA 34
PC4/MTIOC3D/MTCLKC/TMCI1/POEO#/SCK5/SSLAO 24
MTCLKD PA3/MTIOCOD/MTCLKD/RXD5/SMISO5/SSCL5/IRRXD5/IRQ6 33
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 23
MTUO MTIOCOB | P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 15
PA1/MTIOCOB/MTCLKC/SCK5/SSLA2/CVREFA 34
MTU2 MTIOC2A | P26/MTIOC2A/TMO1/TXD1/SMOSI1/SSDAL 12
PB5/PC3/MTIOC2A/MTIOC1B/TMRI1/POE1# 25
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MTU3 MTIOC3A | P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 16
P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 13
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 21
MTIOC3B | P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 13
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 23
MTIOC3C | P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDAL/MOSIA/SCL/IRQ "
6/ADTRGO#
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 22
MTIOC3D | P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ "
6/ADTRGO#
PC4/MTIOC3D/MTCLKC/TMCI1/POEQO#/SCK5/SSLAO 24
MTU4 MTIOC4A | PB3/PC2/MTIOCOA/MTIOCAA/TMOO/POE3#/SCK6 26
PE2/MTIOC4A/RXD12/RXDX12/SSCL12/IRQ7/AN010 37
MTIOC4B | P30/MTIOC4B/TMRI3/POE8#/RXD1/SMISO1/SSCL1/IRQO 30
PE3/MTIOC4B/POES#/CTS12#/RTS12#/AN011/CMPA1 36
MTIOC4C | PB1/PC1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDAG/IRQ4 27
PE1/MTIOCAC/TXD12/TXDX12/SIOX12/SSDA12/AN0O09 38
MTIOC4D | P31/MTIOC4D/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 9
PE4/MTIOCA4D/MTIOC1A/ANO12/CMPA2 35
POE POES8# P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 13
P30/MTIOC4B/TMRI3/POES#/RXD1/SMISO1/SSCL1/IRQO 30
PE3/MTIOC4B/POES#/CTS12#/RTS12#/AN011/CMPA1 36
TMRO TMCIO PB1/PC1/MTIOCOC/MTIOCAC/TMCIO/TXD6/SMOSI6/SSDA6/IRQ4 27
PH3/TMCIO 17
TMRIO PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS/IRTXD5/SSLAO/IR
05 32
PH2/TMRIO/IRQ1 18
TMOO PB3/PC2/MTIOCOA/MTIOCAA/TMOO/POE3#/SCK6 26
PH1/TMOO/IRQO 19
TMR1 TMO1 P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 13
P26/MTIOC2A/TMO1/TXD1/SMOSI1/SSDA1 12
TMR2 TMCI2 P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 15
P31/MTIOCA4D/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 9
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 22
TMRI2 P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 16
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 23
TMO2 P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ "
6/ADTRGO#
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 21
TMRS3 TMCI3 P27/MTIOC2B/TMCI3/SCK1 11
PAB/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 31
SCi1 RXD1 P15/MTIOCOB/MTCLKB/TMCI2/RXD1/SMISO1/SSCL1/IRQ5 15
SMISO1 P30/MTIOC4B/TMRI3/POES#/RXD1/SMISO1/SSCL1/IRQO 10
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SSCL1
TXD1 P26/MTIOC2A/TMO1/TXD1/SMOSI1/SSDA1 12
SMOSI1 P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ "
6/ADTRGO#
SSDA1
SCK1 P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 13
P27/MTIOC2B/TMCI3/SCK1 11
CTS1# P14/MTIOC3A/MTCLKA/TMRI2/CTS1#/RTS1#/SS1#/IRQ4 16
RTS1# P31/MTIOC4D/TMCI2/CTS1#/RTS1#/SS1#/IRQ1 9
SS1#
SCI5 SCK5 PA1/MTIOCOB/MTCLKC/SCK5/SSLA2/CVREFA 34
PC4/MTIOC3D/MTCLKC/TMCI1/POEQO#/SCK5/SSLAO 24
RSPI0 RSPCKA | PBO/PCO/MTIC5W/RXD6/SMISO6/SSCLE/RSPCKA 29
PC5/MTIOC3B/MTCLKD/TMRI2/RSPCKA 23
MOSIA P16/MTIOC3C/MTIOC3D/TMO2/TXD1/SMOSI1/SSDA1/MOSIA/SCL/IRQ "
6/ADTRGO#
PAB/MTIC5V/MTCLKB/TMCI3/POE2#/CTS5#/RTS5#/SS5#/MOSIA 31
PC6/MTIOC3C/MTCLKA/TMCI2/MOSIA 22
MISOA P17/MTIOC3A/MTIOC3B/TMO1/POE8#/SCK1/MISOA/SDA/IRQ7 13
PC7/MTIOC3A/TMO2/MTCLKB/MISOA/CACREF 21
SSLAO PA4/MTIC5U/MTCLKA/TMRIO/TXD5/SMOSI5/SSDAS/IRTXD5/SSLAO/IR
05 32
PC4/MTIOC3D/MTCLKC/TMCI1/POEQO#/SCK5/SSLAO 24
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