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Notice

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

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

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

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

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

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

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

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

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas
Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation
of microcomputer software alone is very ditficult, please evaluate the safety of the final products or systems manufactured by
you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility
of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with applicable laws
and regulations.

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

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

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

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document
or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics™ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




RX63T 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 RX63T. For the basic information about the Peripheral Driver Generator, refer to the Peripheral Driver
Generator user’s manual.
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1.

11

Overview

Supported peripheral modules

The Peripheral Driver Generator supports the following products of RX63T group, peripheral modules and

endian.

(1) Products

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

our Web site in case of selection of a device.

Part No. Package Part No. Package
R5F563TEADFB PLQP0144KA-A R5F563TCEDFH PLQPO112JA-A
R5F563TEADFA PLOP0120KA-A R5F563TCEDFP PLQP0100KB-A
R5F563TEADFH PLQP0112JA-A R5F563TBEDFB PLOP0144KA-A
R5F563TEADFP PLQP0100KB-A R5F563TBEDFA PLQP0120KA-A
R5F563TCADFB PLOP0144KA-A R5F563TBEDFH PLQOP0112JA-A
R5F563TCADFA PLQP0120KA-A R5F563TBEDFP PLQP0100KB-A
R5F563TCADFH PLQOP0112JA-A R5F563T6EDFM PLQP0064KB-A
R5F563TCADFP PLQP0100KB-A R5F563TS5EDFM PLQP0064KB-A
R5F563TBADFB PLQP0144KA-A R5F563T4AEDFM PLQP0064KB-A
R5F563TBADFA PLOP0120KA-A R5F563T6EDFL PLQP0048KB-A
R5F563TBADFH PLQPO112JA-A R5F563T5EDFL PLQP0048KB-A
R5F563TBADFP PLQP0100KB-A R5F563T4EDFL PLQP0048KB-A
R5F563TEDDFB PLQP0144KA-A R5F563TEAGFB PLQP0144KA-A
R5F563TEDDFA PLOP0120KA-A R5F563TEAGFA PLQOP0120KA-A
R5F563TEDDFH PLQP0O112JA-A R5F563TEAGFH PLQP0O112JA-A
R5F563TEDDFP PLQP0100KB-A R5F563TEAGFP PLQP0100KB-A
R5F563TCDDFB PLOP0144KA-A R5F563TCAGFB PLOP0144KA-A
R5F563TCDDFA PLQP0120KA-A R5F563TCAGFA PLQP0120KA-A
R5F563TCDDFH PLQOP0112JA-A R5F563TCAGFH PLQOP0112JA-A
R5F563TCDDFP PLQP0100KB-A R5F563TCAGFP PLQP0100KB-A
R5F563TBDDFB PLQP0144KA-A R5F563TBAGFB PLQP0144KA-A
R5F563TBDDFA PLOP0120KA-A R5F563TBAGFA PLOP0120KA-A
R5F563TBDDFH PLQPO112JA-A R5F563TBAGFH PLQPO112JA-A
R5F563TBDDFP PLQP0100KB-A R5F563TBAGFP PLQP0100KB-A
R5F563TEBDFB PLQP0144KA-A R5F563TEBGFB PLQP0144KA-A
R5F563TEBDFA PLOP0120KA-A R5F563TEBGFA PLQOP0120KA-A
R5F563TEBDFH PLQP0O112JA-A R5F563TEBGFH PLQP0O112JA-A
R5F563TEBDFP PLQP0100KB-A R5F563TEBGFP PLQP0100KB-A
R5F563TCBDFB PLOP0144KA-A R5F563TCBGFB PLOP0144KA-A
R5F563TCBDFA PLQP0120KA-A R5F563TCBGFA PLQP0120KA-A
R5F563TCBDFH PLQP0112JA-A R5F563TCBGFH PLQOP0112JA-A
R5F563TCBDFP PLQP0100KB-A R5F563TCBGFP PLQP0100KB-A
R5F563TBBDFB PLQP0144KA-A R5F563TBBGFB PLQP0144KA-A
R5F563TBBDFA PLOP0120KA-A R5F563TBBGFA PLOP0120KA-A
R5F563TBBDFH PLQPO112JA-A R5F563TBBGFH PLQPO112JA-A
R5F563TBBDFP PLQP0100KB-A R5F563TBBGFP PLQP0100KB-A
R5F563TEEDFB PLQP0144KA-A R5F563T6EGFM PLQP0064KB-A
R5F563TEEDFA PLOP0120KA-A R5F563T5EGFM PLQP0064KB-A
R5F563TEEDFH PLQP0O112JA-A R5F563T4EGFM PLQP0064KB-A
R5F563TEEDFP PLQP0100KB-A R5F563T6EGFL PLQP0048KB-A
R5F563TCEDFB PLOP0144KA-A R5F563T5EGFL PLQP0048KB-A
R5F563TCEDFA PLQP0120KA-A R5F563T4EGFL PLQP0048KB-A

(2) Peripheral Modules

Voltage Detection Circuit (LVDA)

General PWM Timer (GPT)

Clock Generation Circuit

Compare Match Timer (CMT)

Clock Frequency Accuracy Measurement Circuit (CAC)

Watchdog Timer (WDTA)

Low Power Consumption

Independent Watchdog Timer (IWDTa)

Register Write Protection Function

Serial Communications Interface (SClc,SCld)

Exceptions, Interrupt Controller (ICUb)

12C Bus Interface (RIIC)

Buses

Serial Peripheral Interface (RSPI)

DMA Controller (DMACA)

CRC Calculator (CRC)

Data Transfer Controller (DTCa)

12-Bit A/D Converter (S12ADB)

1/0 Ports

10-Bit A/D Converter (AD)
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Multifunction Pin Controller (MPC) D/A Converter (DAa)
Multi-Function Timer Pulse Unit 3 (MTU3) Data Operation Circuit (DOC)
Port Output Enable 3 (POE3)
(3) Endian
Little and Big

1.2 Tool requirements

The following tools are required for this version of RX63T group Peripheral Driver Generator.

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

- RX63T Group Renesas Peripheral Driver Library V.2. 10 (Bundled in Peripheral Driver Generator)

R20UT2274EJ0102 Rev.1.02 RENESAS Page 13 of 429
May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual Creating a new project

2. Creating a new project

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

Project new EJ

Project name:

|default |

Directony:

|c:\renesas\F‘DG2_proi | [W]

Device selection
Series: | Ri<E00 bl |
Group: | Fi=E3T W |
Part Mo.: | RSFSE3TEEDFM b I
Package: !—F'[G_P_D_D%i@}-‘« i
ROM capacity: [ E4KI bite(z)
Féhd capacity: | 8K| byte(z]
[ [1]S 1 [ Cancel ]

Fig 2.1 New project dialog box

For RX63T group, select [RX600] as a series and select [RX63T] 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.

“* PDGZ - [default.pd?]

@ File Wiew Tool Help L., .
W BERB ® 2
B % System Al |
g (I:ilr?c(:ﬂfl?i:z;ittii.;(;::Eiotntroller) Internal clock source: Main clock ozcillator v
: gztgiiosr:esre't::'ri:lge Protection Function Celistorstings =
Main clock ogcilator gettings
he
Main clock oscillation source: | Resonator N |
Main clock [EXTAL input] frequency: | MHz @
I ain clock ozcillation stop detection: | Dizable » |
¥
< ¥
EISYSTEM j
Ready

Fig 2.2 Error display of new project

Set the frequency of the clock to be used here.

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

R20UT2274EJ0102 Rev.1.02
May 16, 2014
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Setting Up the Peripheral Modules

3. Setting Up the Peripheral Modules

3.1

Main Window

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

= @ System

A Clock Generation Gircuit

& Pin (Multifunction pin contrallee?
& Option setting

] Register Wirite Protection Function

Internal clock source:

Oszcilator settings

( Resource pane )

Main clock oscillator settings

Main clock oscilation source:

PLL circuit settings

Main clock [EXTAL input] frequency:

tain clock ozcillation stop detection:

;VMain clock oscillatar v |

| Resonator b
16} MHz

| Disatle v|

-SYSTEM L¥DA | CAC | LPC | ICUb | Buses | DMACA | DTCa | IJO | M ) ) 12406 | DOC
L—L( Peripheral-module selection tabs )S—l—J

Figure 3.1 Display in the Main Window (Example)

Al vl

Table 3.1 shows the correspondence between the peripheral-module selection tabs, items in the resource pane,

and peripheral modules to be set up.

Table 3.1  Peripheral-Module Selection Tabs, Items in the Resource Pane, and Peripheral Modules
Tab Resource pane Corresponding Peripheral Module or Function
SYSTEM Clock Generation Circuit Clock Generation Circuit
Pin(Multifunction pin controller) Pinfunctions (Multifunction Pin Controller (MPC))
Option setting Endian setting
Register Write Protection Function | Register Write Protection Function
LVDA Voltage monitoring O to 2 Voltage monitoring 0 to 2
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 DMACO to DMAC3 DMA Controller (DMACA) Channel 0 to 3
DTCa Data transfer controller (DTCa) Data Transfer Controller (DTCa)
I/0 Port0to 9, Ato G I/OPort0to 9, Ato G
MTU3 MTUO to MTU7 Multi-Function Timer Pulse Unit 3 (MTU3) Channel O to 7
POE3 Port Output Enable 3 (POE3) Port Output Enable 3 (POE3)
GPT GPTO to GPT3 General PWM Timer (GPT) Channel 0 to 3
CMT Unit0 (CMTO0 and CMT1) Compare Match Timer (CMT) Unit 0 (Channel 0 and 1)
Unitl (CMT2 and CMT3) Compare Match Timer (CMT) Unit 1 (Channel 2 and 3)
WDTA Watchdog Timer (WDTA) Watchdog Timer (WDTA)
IWDTa Independent Watchdog Timer Independent Watchdog Timer (IWDTa)
(IWDTa)

R20UT2274EJ0102 Rev.1.02
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SCI SCIO to 3 and 12 Serial Communications Interface SClc(SCIO0 to 3) and
SCId(SCI12)
RIIC RIICO and RIIC1 I°C Bus Interface (RIC) Channel 0 and 1
RSPI RSPI0 and RSPI1 Serial Peripheral Interface (RSPI) Channel 0 and 1
CRC CRC Calculator (CRC) CRC Calculator (CRC)
S12ADB S12ADO0 12-Bit A/D Converter (S12ADB)
Comparator Comparator
AD ADO 10-Bit A/D Converter (AD)
DAa DAO and DA1 D/A Converter (DAa) Channel 0 and 1
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.

R20UT2274EJ0102 Rev.1.02 RENESAS Page 16 of 429
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3.2 Pin Functions (Multifunction Pin Controller)

The multifunction pin controller (MPC) in RX63T-group MCUs selects the functions to be assigned to
individual pins. The PDG 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 X L Fin Ho. Fin name Selected function  Direction State i
Cilock Generation Gircuit
[‘_ Pin {Multifunction pin controller} ) 1 EMLE EMLE Input
=] Uption zetting 2 POO/GTIOC3A/CTSORARTSOR/SSORARGD2-DS Mot azzigned
I Fegister Write Protection Function 3 WL
4 PO1/GTIOC3B/CACREF/ARG4-DS Mot assigned
5 MDAFIMED wD Input
E RES# RES# Input
7 HTal KTaL Output P
Pin function Peripl usage | Pin layout Al k|

|- 5YSTEM l

Figure 3.2  Opening the Pin-Function Pane

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

3.2.1 [Pin function] Sheet

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

Firi M. Fir harme Selected function | Direction State i
1 EMLE EMLE Input
2 POOAGTIOC3AACT SOR/RTSOR/ASS0H/ARNZ-D5 Mot aszigned
3 WCL
4 PO1/GTIOC3BACACREFARQ4-DS Mot assigned
5 MO FIMED MO Input
g RESH RES# Input
7 ®TAL HTAL Output &
Pin function l Peripheral pin usage L Pin layout J ﬂ ﬂ

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

Table 3.2  Columns on the [Pin function] Sheet

Column Description

Pin No. Pin number

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

Direction Whether the pin function is an input or output

State Warning or error message, if any

(2) Default State

By default (i.e. when no pins have been set up for use with peripheral modules), “Not assigned” is shown in

the [Selected function] column for each port pin, indicating that no function has yet been selected (figure

3.4).
Pin Na. | Pin narne | Selected function | Direction | State |
11 PE2/POE... Not assigned
Figure 3.4  [Pin function] Sheet in the Default State (64-Pin LQFP Package)
Note:

Port pins of RX63T-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)).

Fir Mo | Fin harne | Selected function | Direction | State |
" PE2/POE... Not assigned

(a) Default State

Pin MNa. | Pin narne | Selected function | Direction | State |
11 PE2/POE... PE2 Input

(b) After Designating PE2 as a General-Purpose Input Port Pin in the [I/0] Pane

Figure 3.5 Display for Pin No.11 (64-Pin Package)

(3) Selecting a Pin Function

When a pin has multiplexed functions, placing the mouse pointer on the [Selected function] column in the

row for that pin brings up a drop-down button. Clicking on the button brings up a list of selectable pin
functions (figure 3.6).

Pir M. | Pin narne | Selected function | Direction | State |

Not assigned

PE2
POE10#
NMI

Figure 3.6 Selectable Pin Functions

R20UT2274EJ0102 Rev.1.02 RENESAS Page 18 of 429
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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
PE2/POE10#/NMI is changed from “Not assigned” to NMI despite the interrupt controller (ICUb) not
being set up, a warning appears as shown in figure 3.7.

Fin Me. | Pin narne | Selected function | Direction | State |
& 11 PE2/POE... NMI NMI has not been configured in the peripheral settings.

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

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

Fin Mo. | Fin name | Selected function | Direction | State |
11 PE2/POE... NMI Input

Figure 3.8  After Setting the NMI up

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

Settings.

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

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

IRQ1, for example, can be assigned to P93or P11. To assign IRQ1 to P93, IRQ1 should be selected as the
[Selected function] for P93 on the [Pin function] sheet (figure 3.9).

Pin Mo | Pin narme | Selected function | Direction | State |
M 30 P93/IRQ1/... IRQ1 IRQ1 has not been configured in the peripheral settings.

Figure 3.9  IRQ1 Selected for P93 (with the ICUb Not Set up)

When IRQ1 is set up in the [ICUDb] pane, IRQ1 is actually assigned to P93 (figure 3.10).

Pin Ma. | Pin harne | Selected function | Direction | State
30 P93/IRQ1/... IRQ1 Input

Figure 3.10  IRQ1 Selected for P93 (after the ICUb Has been Set up)

R20UT2274EJ0102 Rev.1.02 RENESAS Page 19 of 429
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3.2.2 [Peripheral pin usage] Sheet

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

ALL | Pin name Fir function Azzignment | Pin Mo, Direction | State ~

E{:Ek EAFR Main clock oscillatar connection =TAL 7 Output

Interupts ExTAL  Main clock oscillator connection ExTAL 9 [mpat

mﬂn CACREF

MTL il

MTUZ 7 (RuO
P AT 3 IREN &
Fin Function l Peripheral pin usage l Fir lanyout I

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

Table 3.3  Columns on the [Peripheral pin usage] Sheet

Column Contents

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

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

Direction Input or output

State Warning or error message, if any

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

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

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 P10 and the [Peripheral pin usage] sheet shows the
setting of IRQO as follows.

Fin narne | Fin function | Agzignmernt | Fin Nu:u.| Direction | State
IRQO External interrupt  P10/MTCLKD/IRQ0-DS 62 Input

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

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

Subsequently setting up general-purpose 1/0 port pin P10, 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 | Fin function | Aszighment | Fin Nu:u.| Direction | State
{BIRQO External interrupt  P10/MTCLKD/IRQ0-DS 62 Input Conflicting with another pin function.

Figure 3.14  Warning of a Conflict between Pin Functions

Note:

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

The allocation of 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.

Fin narne | Pin furction | Aszignment /~LF'in Nu:u.| Direction | State
,{?},IRQO External interrupt  P10/MTCLKD/IRQ0-DS ( j )2 Input Conflicting with another pin function.
—

Figure 3.15  Drop-Down Button

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

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

& (RO =Gl IR o/ P10/MTCLKD/IRQ0-DS j 62

P10/MTCLKD/IRQ0-DS
PB5/POE11#/TXD12/SMOSI12/SSDA12/TXDX12/SI0X12/IRQ0

Conflicting with another pin function.

Figure 3.16  Changing the Allocation of a Pin Function

If IRQO is assigned to PB5 and that pin is not being used for any other peripheral module, the conflict
between P10 and IRQO can be resolved.

Fin nharme | Piri function | Aszignment | Fir N-:u.| Direction | State
IRQO External interrupt  PB5/POE11#/TXD12/ ... 19 Input

Figure 3.17  Display after Changing the Allocation

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

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

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

T g
z ~
e
5
&
-
E®/ oo & &
el L) —-d
gHE &= =
B35 = =
o By Iy ] b= i = M = = = B = My = I =)
Exk ik EELLEEED
O O - el el el E1 el el el 1
HE - - RIS ZTTN
Ly MMM MM o S M
EESCSBLEFLEERIAERED
RN EE RN NN RN NN
- =
BiLE ==l e P22/NT IGSY/NTOLHA G TIORRTI0RS STX N 1504
PO0SET | 0G24 GTSOR/ RTS0KS S50K/ IRO2 PEa/NT IGSNS NTGLHE ACACREF 0K NG | 4
VoL P4 MT IS NTGLKG 00, 3 130055000/ REPA
PO1AETIOG3RCATRE f IRO4 PEONT 1008 MTOLKD TA00,3M03 10, 55040 /35040
HO/F INED = V35
FEGH = FE1,MT OG04 A55041
[ATAL) LLHH
VES . P32 /MNT I0G30/NT 10086/ 53042
[EATAL) =+ i Paa/MNT 0G24 NT 10084 /55083
VGG . ) g PTO/POEDE, DTS RRTI 1R/ 5518 PG B
£ >
Pin funckion l Peripheral pin usage I Pin layout I ﬂﬂ
Figure 3.18  Pin-Function Pane ([Pin layout] Sheet)
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(2) Functions
The [Pin layout] sheet has the following functions.

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

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

(3) Selecting a Pin Function

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

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

Mot assigned

o7
MTIOG2E
TMCI3
FO7
SCK1
RSPCKE
CET

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3.23 Display of error or warning status

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

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

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

\Reflected /

Change the pin function

( [Pin layout] sheet >

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

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

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

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

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

Set up the peripheral module (IRQ2)

Allocate the pin function (IRQ2)

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

C[Pin function] sheet)
FinNo. | Pin name | Selected function | Direction| <=
g4 PO2/D2[A2/ D21 MTIOCAD/CRADAIRGE... Mot assiened
( Peripheral settings (ICU) >
( [Peripheral pin usage] sheet)
[~ UseIRQZ
Fin name | Pin function | Assignment | Fin No. [Comiove
ROz o e

[
[

[cPU

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

Cancel the allocation of
the pin function (IRQ2)

Figure 3.26  Deleting setting of Peripheral Module and Deallocating Pin Functions

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

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

the pin function (IRQ2)

}

C [Peripheral pin usage] sheet >

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

not canceled

Error (no pin is assigned)

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

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

Table 3.4  Errors and Warnings

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

Details of the errors and warnings are given below.

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

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

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

(a) [Pin function] Sheet

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

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

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

(2) The pin function has not been allocated.

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

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

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

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

(4)

Q)

Multiple pin functions have been selected for a single pin.

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

To switch between pin functions, make the initial setting for the peripheral module using that pin function,
since the individual pin functions are set by the initial-setting function for the given peripheral module.

Pin Ma. | Fin narme | Selected function | Direction | State
& 18 PI2MTIOCOC/TIOCCOTMOIPOT0/RTCOUT/RTE. PI2/RGZ Conflicting between different functions.

(a) [Pin function] Sheet

Fin narne | Fir function | Agzighment | Fin Mo, | Direction | State

ﬂ;\, IROZ2 Estemal interupt P32/MTIOCOC/TIOCCO/THMOS,, 18 |nput Conflicting with anather pin function,
Pin name | PFin function | Assignment | PinMa. | Direction | State
ﬂ} P32 General input port P32/ TIOCOC/TIOCCO/THOS... 18 | npLat Conflicting with another pin function,

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

Conflict with use of a pin by a debugger

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

PinNo. | Pinname | Selected function | Direction | State

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

Fin name | Pin function | Assignment | PinMo. | Dirsction | State

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

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

The peripheral module has not been set up.

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

Fin Mo | Fin name | Selected function | Direction | State |
& 3 FER/DIE[L. [R5 IRO5 has not been configured in the peripheral settings.

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

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

= & System

,:,j Clock Generation Gircuit Etidian seltv

1 Pin Multifunction pin cantroller)
= Option setting | Endian select: | Little endian w
eizter write Protection Function

l SYSTEM l

Figure 3.33  The setting method of endian

Select endian to be used here. This setting is only used for selecting RPDL library files (xxx_little.lib or
xxx_big.lib) to be linked and thus does not affect the output source code.
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4. Tutorial
4.1  When the HEW is in Use with Renesas starter kit for RX63T(64-pin)

This section introduces the usage of the PDG by giving instructions on how to use the PDG and HEW to create

a tutorial program that implements the following operations on the Renesas Starter Kit board for the
RX63T(64-pin).

- An LED blinking on a PWM output of the multi-function timer pulse unit 3 (MTU3)
+ Continuously scanning on 12-Bit A/D converter (S12ADB)

- Triggering DTCa by ICUb

- Data transfer between SClc channels 0 and 1

The labels given below respectively indicate operations to take place in the PDG and in the HEW.

4 )
PDG : Operations in the PDG
HEW : Operations in the HEW
- J
[Note on Using the HEW]
Refer to the user’s manual and check the HewTargetServer settings.
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4.1.1  An LED blinking on the PWM output of the multi-function timer pulse unit 3
(MTU3)

The LED3 on RSK board is connected to P33. This port can also be used as PWM output pin (MTIOC3A) of
the multi-function timer pulse unit 3. In this tutorial, the multi-function timer pulse unit 3 will be set up to
operate in PWM mode 1 and the PWM output will blink the LED3 as follows.

Note : If there is a switch that enables/disables P33(MTIOC3A) on the RSK board, enable it.

The LED3 turns on when the output from P33 is 0, and turns off when the output is 1.

LED3

The MTU3 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 \1/

- Output O 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

7
MTIOC3A
Output waveform
] [ e | [ |
LED OFF 5.’ LED OFF ~ -
LED ON LED ON
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May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual

Tutorial

(1) Making the PDG project

1. Start the PDG.

PDG

2. Select [File]->[New Project] menu.

Help

Citr [+ MM}
Citr +OC

Recent files 1-5

Exit

Generaked Source File Information

Create a new project

[cap uum [scrL

3. Specify "rx63t_demol" as the project name.

Set the CPU type as follows.

Series : RX600
Group : RX63T
Part No. : R5F563T6EDFM

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

Project new

)

Project name:
| b3t _demol

|]

Directomn:

| c:vrenesashPDG2_proj | Browse.

Device selechion

Series: | FE00 bl |
Group: | g3t v|
Part No: \REFSEITEEDFM v |
Package: | PLOPOOG4KE - |
ROM capacity: byte(s]
Rk capaciby: byte(z]

[, ak. J[ Cancel ]

R20UT2274EJ0102 Rev.1.02
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(2) Initial state PDG

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

“* PDG2 - [rx63c demol pd2] =3
B3 File View Tool Help — | e
PpEENERB R T
[FoEmm) -
3 (Pjil:(Ck ItTfT;r:ttiloD: :irlwrccuolr:troller) Internal clock source: Main clock ozcillator ~
|.nn sethhg . . Oscillator zettings
-~ ] Register Write Protection Function
Main clock azcillator settings =
I\:'ia\n .cl-ock o‘sc-;ll-a.t\or; SD‘;,I;.CSZ |F|asonator / \ v|
Main clock [EXTAL input] frequency: | _(MHZ Q )
Main clock oscillation stop detection: |D\sahle \ / v|
PLL circuit settings
I |
]
Sengrated 5 dtte File Information >
Ready .|
Clock setting window
Place the mouse pointer on the error icon, then the contents of error is displayed.
—TThe value must be within a range of 4.000000 MHz to 16.000000 MHz.
4 _ _ I
There are 3 types of icons in PDG
&9 Error
The setting is not allowed.
The source filese cannot be generated if there is an error setting.
M Warning
The setting is possible but may be wrong.
Source files can be generated.
9 Information
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. Itis necessary to set the main (EXTAL) clock frequency first.
External clock frequency of the RSK board is 16 MHz. Set 16 to the edit box.

Ozcillator sattings

M ain clock ozcillator zettings

|ze the main clock oscillator

Main clock oscillation source:; | Resonator 1 “ |
Main clock [EXTAL input] frequency: 15| tH=
Main clock oscillation stop detection: Dizable w

2. ICLK, PCLKA, PCLKB, PCLKD and FCLK are used in 4 MHz.
Set 4 to the edit box.

Frequency settings

Internal clock source frequency: 16.000000) MHz Internal clock,
source frequency
2 Frequency Actual value division ratia

4

.
System clock (ICLK) 4 e 4000000 wHz
MTUZ and GFT clock [PCLEA]: 9 4| MHz 4000000 pHz
Peripheral module clock [PCLER]: Q 4| MHz 4.000000| wHz

51240 clock [PCLED): - MHz 4.000000| pHz
: 4 4 000000
FlazhlF clock [FCLK]: Y - hHz MHz

L
jiliii

4

UL

(4) Endian setting PDG

For the endian setting, refer to section 3.3, Endian.
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(5) MTUS setting-1 PDG

Opening MTU3 channel 3(MTU3) setting window.

1. Select “MTU3” tab.
2. Select “MTU3” on tree view.
3. Check “Use this channel”

“* PDG2 - [rx63t_demol.pd2 *]

B File Wiew Tool Help
D ﬁ H % By
= =y Multi-Function Timer Pulse Unit 3 (MTU) ~

Selectable modes and the correzponding channels are given below, = |
2 - Mormal made [free-running, periodic-counter, and external-event count operations]: MTUD t
- P/ mode 1: MTUO ta MTLI4, MTUE and MTU7
- Pt mode 2 MTUO to MTLZ2
- Phase counting modes (1 to 4] MTUT and MTUZ

- Complementary P modes [1 to 3] and reset-synchronized P mode: MTU3 (paired wi
MTUT and MTUZ can act as a 32-bit timer when MTUT iz used for counting overflows of M1
MTUS has dedicated U, ', and ‘W counters for dead-time compenszation.

MTUD| MTU1 || MTY MTU4 | MTUS | MTUB | MTUT
3

this channsf

Ready MM

(6) MTUS setting-2 PDG

Select “PWM mode 1” for the operation mode.

Operation maode

Explanation of selected operation mode

Mode selection: | F'b mode 1 v|
ezcriphion: N\

The counter counts up in thiz mode. The following types of operation are pozsible.
- Free-running operation; When [Dizable counter clear] iz selected for [Counter clearing source], counting continues until the countern
overflows and then restarts from 0.

- Penodic counter operation: “When a compare match with a general register [TGR#] is zelected for [Counter cleanng source], the
counter iz cleared to 0 on a compare match between the values of the selected general register and of the counter.

- Esternal event-count operation; When an external pin input iz selected for [Count source], every edge of the input signal 1z
counted. J

(7) MTUS setting-3 PDG

The counter setting is as follows.

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

Count settings
Courter clearing source; [| TGR& compare match uze TGRA az a cycle register] hd | . 1
Count source: { Intemnal clock (PCLK./256) v | (—"jsing edae |

Specify the extemal clock frequency 2
Count source frequency: | 0m 5825| MHz 3
Timer operating period: 500.000000 | msec | [l value: 500.032000 msec

Errar: 000400 %
Cycle reqister value: | &1 2|
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(8) MTUS 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 “7000” 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 regizter and input/output settings

TGRA
Function: | Output compare register w |
b COMpare match with the counter value caus 1 errupt request to be izzued and the signal output
Initial walue of the register: | a 2|J
Input capture/output compare operation:; 2
Initial output of MTIOCAA pin iz high: High output at compare match w | J
TGRE
Function: | Qutput compare register w |
B compare match with the counter value caus 3 “ernupt request to be izzued and the zignal output
Initial value of the register: | ?EIEIEI|J
Input capture/output compare operation; 4
Liow autput from MTIOCHA pin at compare match w | ]
TGRC
Function; | Output compare register w |
A compare match with the counter value causes an interrupt request to be iszued and the signal output
from the pin to be controlled.
Initial value of the regizter: | EI|

Input capture/output compare operation:

MTIOCKL pin output iz dizabled w
TGRD
Function: | Qutput compare register w |

A compare match with the counter value cauzes an interrupt request to be izzued and the signal output
fram the pin to be contralled.

Initial walue of the register: | D|

Input capture/output compare operahion: 5

lMTIDEnE pir output iz disabled W | J
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(9) MTUS setting-5 PDG

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

Compare match timing, Output waveform;

Compare tmatch

Cutput waveform G
MTIOC3 A
MTIOC3C
N A00.032000 M
(10) Checking the pin usage PDG

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

1. After setting up the MTU3, select “SYSTEM?” tab and click “Pin (Multifunction pin controller)”
on the tree view.
2. On the Pin function window, you can see that No.40 pin is used as MTIOC3A.

> PDG2 — [rx63t_demol pd2 *]

B File  View Tool Help -8 x
W= : ?
= @ System Firn Mo. Fin name Selected function Direction | State L]
eneration Circuit
W Pin Multifunction pin cortroller) > 35 P74/MTIOC3DMTIOCED AGTIOCOR Mot assigned
ion setting 36 P73/MTIOCABMTIOCTRAGTIOC2A Mot assigned
I Resister Wit Frotection Function 7 PTZMTIOCASMTIOCTA/GTIOCTA Mot assigned
a8 P71 /MTIOCIBMTIOCER/GTIOCOA Mot assighed
39 PFO/POECH/CTS1H#H/RTS1H#/5514#/RO5-DS Mot assighed
[40 P33/MTIOC3A/MTIOCEA/SSLAS MTIOC3A Output ]
1 P32/MTIOCICMTIOCEC/S5LA2 Mot assighed B
42 WCC
43 P31 MTIOCOA/S 5041 Mot assigned
44 WSS v
{ \ Pin function l Peripheral pin usage l Pin layout ﬂ B

D | CAC | LPC | ICUb | Buses | DMACA | DTCa | IfO | MTU3 | POE3 | GPT | CMT | WDTA | IWDTa | SCI | RIIC | RSPI | CRC | S12ADB DOCﬂﬂ

Generated = urce Fils Information
—

Ready LI
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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 MTU3 to check the usage of MTIOC3A pin.

“* PDGZ - [rx63t_demol.pd2 *]
@ File  Aiew Tool Help =

O E| E %D ?

(X

1y ]

= @ System L MTU1 # | Pin name Fin function Aggignment Fin Ma Direction  State
A Clock Generation Gircuit T
@ Pin (Multifunction pin controller? l MTIOC3A Compare match signal output PI3/MTIOC3AMTIOCEA/SSLAT 40 Olutput l
& Option setting I MTIOC3E
I Register Write Protection Function MTLS L MTIOC3C
MTUE
MTL7 MTIOC3D
FOE
GPTO-2
GPTO v
< =
Pin Functiof | Peripheral pin usage Dn layouk I ﬂ ﬂ

SYSTEM | LYD& | CAC | LPC | ICUb | Buses | DMACA | DTCa | IfQ fmgg GPT | CMT | WOTA | IWDTa | SCI | RIIC | RSPI | CRC | S1240B | DOC ﬂﬂ
[ & Informatio
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(11) Generating source files PDG

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

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

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

= EDGZ — [rx63t demol.pd2]

B File View Tool Help = ||| x

D BB B 2

= @ Multi-Function Timer Pulze Unit 3 (MTU3} )
- MTUD Selectable modes and the cormespanding channels are given below. —
o MTI - Normal mode [free-running, periodic-counter, and external-ewent count operations): MTUD to MTU4, MTUE and MTU7
) MTUZ - Pt mode 1: MTUD to MTU4, MTUB and MTUZ
@ M3 - P/ mode 2: MTUD to MTU2
- Phage counting modes (1 to 4) MTUT and MTUZ
- MTU4 - Cornplemertary PWM modss (1t 3] and reset-synchronized PAM mode: MTLIZ (paired with MTU4) and MTUE (paired with MTUZ)
= MTUS MTUT and MTU2 can act as a 32-bit timer when MTU1 is used far counting averflows of MTUZ.
0 MTUS MTLIS has dedicated UV, and W counters for dead-time compensation
o MTu?
MTUD | MTLN MTU2| MTU3 ‘ MTU4 | MTUS | MTUG | MTU?
i shannel
o
< [E3) 3 | @
SYSTEM | L¥DA | CAC | LPC | ICUb | Buses | DMACA | DTCa | IfO | MTU3 | POE3 | GPT | CMT | WDTA | IWDTa | SCI | RIIC | RSPI | CRC | 512ADB | DOC ﬂ ﬂ

Source file name Generated function name Functional explanation of functions

c¥renesas¥PDG2_prof#rcEdt demol1¥MTU¥R_P.. bool R_PG_Timer_Set_MTU_UD_C3{woid) Set up the MTL
c¥renesas¥PDG2_proférxB3t demol¥MTUYR_P. bool R_PG_Timer StartGount MTU_UD G3evoid)  Start the MTU count
c¥renesas¥PDG2_profrGdt demol1¥MTU¥R_P.. bool R_PG_Timer_HaktGount_MTU_UD C2wid)  Halt the MTU count
c¥renesas¥PDG2_profrB3t demol¥MTUYR_P. bool R_PG Timer GetCounterialue MTU_D_..  Acquire the MTL counter valus
c¥renesas¥PDG2 profrddt demo1¥MTU¥R_P.. bool R_PG_Timer_ SetCounterValue MTU_UO_. Set the MTU counter value
ci¥renesas¥POG2 profrx63t demol¥MTU¥R_P.. bool R_PG_Timer Get TGR_MTU_UD C3lint16..  Acquire the MTU general register .
c¥renesas¥PDG2 profrddt demo1¥MTU¥R .. bool R_PGTi MTU_UD CB3fuint..  Set the MTU general register value..
c¥renesas¥PDGE profrxG3t demol¥MTUR_P.. bool R, TU_U0 G3fuint..  Set the MTU general register value..
c¥renesas¥PDG2 profrdidt demol¥MTU¥R_P.. bool R
c¥renesas¥PDGE profrxGat demol¥MTUR_P.. bool R,
c¥renesas¥PDG2 profrddt demol1¥MTU¥R_P.. bool R

c¥renesas¥PDG2_proj#rxG3t_dema1¥MTU¥R_P. B
4] 4] ¥] b \MTUZ Tommen

Ready HUM

T | U0 .
Timer_SetTGR.C_MTU_ U0 C3luint.  Set the MTU eeneral register value.

P

PG A I

PG _Timer SetTGR_D_MTU_UO G3luint..  Set the MTU eeneral register value..
PG_Timer GetRequestFlag MTU_U0.C..  Acquire and clear the MTU interrup,
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Tutorial

(12) Preparing the HEW project

Start the HEW and make RX63T workspace.

HEW

Mew Project Workspace

W Name:

[x83t_demo1
Demonstration Project Name

[x83t_demo1

# Debugger only - RX E1/E20 5 Directory:

IC:\WorkSpace\rxGEt_demo'l

CPU family:

[Rx
Tool chain:

I Renesas RX Standard

Q) —
Propetties... |

[ el
5

Project type : Application

project?
CPU Series:

Which CPU do you want to use for this

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

m, |

A

Next = Finish

Cancel

New Project-1/10-Select Target CPU.Toolchain version Tor—
Toolchain version CPU type . RX63T
{1210 =

Specify global options.
Endian :

Round to :

Precision of double:

Sign of char :

Precision of double : Double precision

| Little-endian data 7 I

Sign of bit field - [unsigned -
Bit field order : Right >

Width of divergence of function :|24 bit 'I

[1Denormalized number allower as a result  »
[1Replace from irt with shart ‘_

[ enum size is made the smallest

[“1Pack struct, union and class

["]Use try, throw and catch of C++

[]Use dynamic_cast anci typeid of C++ ¥
1 |3
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19 e
Specify the target emulator.

Project is complete b

—r—J

File Edit View Project Build Debug Setup Teools Test Window Help

oead|(&|lsma|s @ BRI NIERT -1 E T =] [ee
==
- [ ™63t_demol
B E@ C;ls_ourceﬁle
~[%] dbscte

9 intprg.c

(%] resstprg.c
3 m63t_demolc
- [%] sbrke
] vecttble
=23 Dependencies

- [E] sbrkh
stacksct h

;@P_I@T. an| @ |

Holotalar|2igt|o|(d]|?

|
JJ|4| » [ Build £ Debug J, FindinFiles 1 /i FindinFiles2 } Macro J, Test i Version Contral [

Ready =z [Defaultl desktop | ~
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(13) Adding the generated source files to the HEW project

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

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

PDG2 [E=<=|

. The generated source files will be registered in HEW project.
7,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.
I twe or more workspaces are opened, close the workspaces which
does not include target project.

Click O if registration is ready.

3. This is a linkage setting of RPDL library.
When using multiple lib files, linkage order can be set in this dialog box.
'Library link pricrity setup ﬁﬂ

Set the priority in which order libraries are linked.

Priarity high | C:\R enesas\PDG2ABYRRXEST WRXE3T _library_B4_little.lib

B
=

Fricrity low
7~ N\
! ] 4 ! Cancel
4. Source files are added to HEW HEW
Added source files are Em&t_demol _ High e e
put in "AddFromPDG" folder. || Hle Edit View Broject Build Debug Setu
= )
| x|
Al

—-[Z rx63t demol

] AddFromPDG
Intemrupt_INTC
|

[&] Intemupt_TMR.c
_PG_Clock.c
_PG_IO_PORT.c

2] R_PG_IO_PORT_P1ec
R_PG_Timer_TMR_U0c
C source file

dbsct.c

@ intprg.c

resetprg.c

Source files are registered via HEW Target Server.

Make sure that the HEW Target Server has been set up before executing
registration.

For details, refer PDG user’'s manual.
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(14) Making the program on HEW HEW

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

/linclude "R_PG_<PDG project name>.h"

#include "R_PG_rx63t_demol.h"

void main(void)

{
/[Configure 1/O port pins that are not available
R_PG_IO_PORT_SetPortNotAvailable();
//Set up the clocks (wait cycle insertion)
R_PG_Clock_WaitSet(0.01);
//Set up MTU3 Channel 3
R_PG_Timer_Set MTU_UO_C3 ();
/[Start the count of MTU3 Channel 3
R_PG_Timer_StartCount MTU_UO_C3 ();
while();

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

1. Connect to the emulator

|DefauItSessiun j “ Connect button
|DefaultSession _— -

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

% | Build button

3. Download the program.

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

5

Reset go button
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4.1.2

Continuously scanning on 12-Bit A/D converter (S12ADB)

In RX63T RSK board, the potentiometer is connected to ANOOO 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 HEW.

Note : If there is a switch that enables/disables ANOO0O on the RSK board, enable it.

(1) Making the PDG project

PDG

Make the new PDG project “rx63t_demo2”. For details

on how to make the new PDG project, refer to section

4.1.1 (1), Making the PDG project.
Set the CPU type as follows.

Series : RX600
Group : RX63T

Part No. : R5SFS63T6EDFM

Note: If another type of chip is mounted on your

RSK board, select corresponding CPU type.

Potentiometer

Project new

X)

x6.3t_demo?

[F‘rniect namme:

ﬂ

Dhrecton:

|c:'\renesas'\F’DG2_pr0i

| Browse...

Device selection

Series: | R*E00 hd |
Giroup: |RE3T v
Part Mo.: | REFSE3TEED Fhi - |
Fackage: | FLAPODEAKE -2, |
ROM capacity: bytefs)
Rakd capacity: bytefs]

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

(3) Endian setting PDG

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

(4) A/D converter setting-1

Select “S12ADB” tab and click S12ADO0 on tree view.

“* PDG2 - [rx63t demo? pd? =]

£ File Help
DSB8 B 2
Y

12-Bit A/D Garyerter (512405 [
A\ sf2An . Unit 512400
N Comparatgy/zettings

Operation settings

lode: | One-cycle scan mode
Double trigger made

Enable group A pricrity control

[One-cycle szan continuous activation for group B:
One-cycle scans through group B are not continuously activated

Group B restart:

Scanning for group B iz not restarted on completion of the MWDUD B v
< | ¥

CAC I LPC I ICUb I Buses I DMACA I DTCa I;O I MTUS I POES I GPT I CMT I WDTA I IWDTa I SCI | RIIC | RSP | CRC | S12ADE | DpC ;ﬂ

Generated Source File Information

=
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(5) A/D converter setting-2 PDG

Make the following setting for S12ADO.

. Check "Use this unit".

. Select "Continuous scan mode" for the operation mode.

. Check "ANO000" for the analog input channel.

. Select "Software trigger only" for the conversion start trigger.
. Select "Right-alignment™ for the data placement.

. Select12-bit accuracy" for the data accuracy.

0 N O OB~ W N

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

. Select "Discharging does not proceed on completion of A/D conversion™ for the discharge function.

Unit: M

Use this urit

Operation settings 2
[Mode: | Continuous scan mode hd |

Analog input channel

Convert Add Use dedicated

[Group &) 3 A0 -corwverted walue  zample-and-hold circuit
ANOOD IF]
ANOD IFI
ANOO2 IF
ANOO3
ANOD4
ANOOS
ANOOE
ANOO7

HEEEEEE
ogoooooodd

Corversion start tigger (Group A):

[| Software tigger only

Data placement: [l Right-alignment

Autornatic cleanng of /0 data register: || Dizables automatic clearing

(-

[Data accuracy: I 12-bit accuracy

53
of~fofo

Discharge function: ” Dizcharging does not proceed on completion of A/D converzion
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(6) A/D converter setting-3 PDG

Make the following setting for S12ADO.

9. Check "Use A/D conversion end interrupt (S12ADI)".

|Rkerrupt settings 9
[ [¥lilze A/D corwersion end interrupt (512401 e

Interrupt request destination: | CPU v |

CPU intermupt pricrity lesel: 155 Interrupt notification function name: | 512ad0AalntFunc

Uze A0 conversion end inkerupt for aroup B [512GRADI)

[ 52 [r2adBniire ]
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(7) Checking the pin usage

PDG

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

1. After setting up the S12ADB, select “SYSTEM” tab and click “Pin” on the tree view.
2. On the Pin function window, you can see that No.56 pin is used as ANOQO.

“* PDG2 - [rx623t_demo? pd2 *]

@ File  Wiew Tool - 8 x
Dz E% ?
= W System i i Fin Ma. Fin name Selected function Direction State S
cantraller? 43 P47 /8M007 /CYREFH ANOO7/CWREFH Input
S 50 P4E/AM0O06 ANOOG Input
2l Reeister Write Protection Function 5 P45 /4NO05 ANDOS Input
52 P44/AN004 ANOD4 Input
53 P43/AN003/CYREFL ANOO3/CWYREFL Input
54 P42/AN002 ANODZ Input
55 P41/4M001 ANOOT Input
E ANDOD It
57 AVCCO ACC0 Input
58 YREFHO YREFHD Input
59 YREFLO YREFLO Input L4
E0 A550 AW550 Input =
Y o
/\ Pin function lPeripheraI pin usage LPin layout ﬂﬂ
SYSTEM | L\pA | CAC | LPC | ICUb | Buses | DMACA | DTCa | IfO | MTU3 | POES | GRT | CMT | WDTA RIIC | RSPI | CRC | S1ZADE | DOC ﬂﬂ
Generated <aurce File Information
Ready UM

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

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

“* PDG2 - [rx63t demo2.pd2 *]

B File View Tool Help =& x
DEE DS ?
= @ System X L schz | Pin name PFin function | Assighment Direction  State
@ Clock Generation Gircuit RICD )
@ Pin (Multifunction pin controller) =H=
@ Option zetting 512400 ANDOT Analoginput  P41/ANODT
I Register Write Protection Function Sramerdl b ANOO2 Analoginput  P42/AND02 54 Input
General pe ANDO3 Analoginput  P43/4NO03/CVREFL 53 Input
General p
General pt ANDO4 Apalog input  P44/4N004 52 Iript
General po AMNOOS Analog input  P45/ANDDS a1 Input
General p .
AMODE Analog input  P4E/ANDDE a0 Input
General po
General pt ANDOT Analoginput  P47/ANDO7/CYREFH 49 Input
General po ADTRGOH#
General pt CYREFH P47/AANDOT/CYREFH 43
General po
Onchipery, CWREFL P43/4MO03/CVREFL 53
Jin 3= | >
Fin function { Peripheral pin usage) Fin layout ] Al k|
SYSTEM | LvDA | CAC | LPC | ICUb | Buses | DMACA | DTCa | IfO | MTUZ CMT | WDTA | IWDTa | SCI | RIIC | RSPI | CRC | S12ADE | DOC ﬂﬂ

ource File Information

Ready TR
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(8) Generating source files PDG

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

(9) Preparing the HEW project HEW

Start the HEW and make RX63T workspace. For details on making HEW project, refer to section 4.1.1
(10), Preparing the HEW project.

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

To add the generated source files to HEW, click ?;} on the tool bar. For details on adding the source
files to HEW project, refer to section 4.1.1 (11), Adding the generated source files to the HEW project.
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(11) Making the program on HEW HEW

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

/lInclude "R_PG_<PDG project name>.h"
#include "R_PG_rx63t_demo2.h"
void main(void)

{

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

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

/IStart A/D conversion
R_PG_ADC 12 StartConversion_S12ADO0();
while(1);

}

/IVariable to store the result
uintl6_tresult;

//A/D conversion end interrupt notification function
void S12adOAlntFunc(void)

{
/IGet the result of conversion
R_PG_ADC 12 GetResult S12AD0(&result, 0, 0, 0);
}
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(12) Connecting to the emulator, building the program and downloading

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

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

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

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

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

' Watchl A Watch2 j Watch3 j Watch4 [

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

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

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

In RX63T RSK board, switch 1 (SW1) is connected to IRQO. In this tutorial, the data transfer controller
(DTCa) and ICUb will be set up and DTC transfer triggered by IRQO will be performed.

SW1

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

(1) Making the PDG project PDG

Project new

Make the new PDG project “rx63t_demo3”. For details
. . Froject narne:
on how to make the new PDG project, refer to section [ |]

| mE3t_demod
4.1.1 (1), Making the PDG project. :
Directary:
Set the CPU type as follows. o renesas\PDGZ_pro | [Browee. |
Series : RX600 Device selection
Group : RX63T Series: X600 v
Part No. : R5SF563T6EDFM Group: |H><E§3T v|
Part No.: \REFSEITEEDFM |

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

[ oK. |[ Cancel ]

R20UT2274EJ0102 Rev.1.02 RENESAS Page 53 of 429
May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual Tutorial

(2) Clock setting PDG

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

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

(4) DTCasetting-1 PDG

1. Select “DTCa” tab to open the DTCa setting window.
2. Check "Use data transfer controller".
3. The DTCa vector table will be allocated from 800h. Set “800”.

“* PDG2 - [rx63t_demo3 pd2 *]
B File
J = | % H

Wiew Tool Help

------ |2 Data Transfer Contraller {OTGCal /N 2 ~
( data transfer controller
aze settings
Transfer data read skip enable: | Disable hd |
Address mode: Full-address mode [32 bits) A 3 0
Baze address for the DTC vector table address: [ 800|y l

Tranzfer data zettings

Add transfer data Activating source;

Delete ranzfer data
Chain transfer activating source;

<|/-\ | v

< | 24
SYSTEM I LyDd I CAC I LPC I ICUb I Buses I DMA‘:F\ DTCa | IfO)| MTU3 I POES I GRT I CMT I WDTA I IWDTa I SCI | RIIC | RSPI | CRC | S1ZADE D(ﬂﬂ

Generated Source File Information

Ready mm,ﬁ A
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(5) DTCa setting-2

© 0O N OO O A W DN P

. Set “1” to the transfer unit size.
. Set “10” to the transfer count.
. Set “C10” to the source start address.

PDG

. Click [Add transfer data] to add the transfer data.
. Select “IRQO (external pin interrupt)” for the activating source.
. Set “C00” to the transfer data start address.

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

. Select “Increment” for the source address mode.
. Set “C20” to the destination start address.

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

| 1
[[ Add transfer data l

Tranzfer data zettings

Activating zource:

[ Deletd transfer data ]

A

(= 1RG0
Tranzfer data

[ | IRG0 [extemal pin intemupt)

Transfer data start address:

Trangter mode:

Marmal trateber mode

Tranzter count:
Tatal tranzfer data size: 10| byte(s]

7
Source start address: C10l h ]
Source address mode: [ | ncrement b E

9
Destination start address: C20) K ]
Destination address mode: Increment hd

[ (10 ]
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(6) ICUD setting PDG

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

2. Click “Interrupts” on the tree view.

3. Check "Use IRQO0".

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

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

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

“* PDG2 - [rx63t_demod.pd2 *]

B File Wiew Tool Help _ 5 x
bD=d %1] 2 ?
= E'l:e;rzrep:rf;r;tm - Enable voltage monitaring 1 intermipt b
-l Exceptions Enable y— Saring 2 interupt
Detection method: | Lo level v |
Intermupt request destination: |CF'U v|

CPL interrupt pricrity level: 0z &] Interrupt natification function name: | lralintFunc 5

[ Enable digital fiter € 6

[JUs=IRGA

SYSTEM | LVDA | MCK | I

urce Fils Information

Ready LM

(7) Generating source files PDG

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

(8) Preparing the HEW project HEW

Start the HEW and make RX63N workspace. For details on making HEW project, refer to section 4.1.1
(10), Preparing the HEW project.

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

To add the generated source files to HEW, clicki& on the tool bar. For details on adding the source files
to HEW project, refer to section 4.1.1 (11), Adding the generated source files to the HEW project.
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(10) Making the program on HEW HEW

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

/linclude "R_PG_<PDG project name>.h"
#include "R_PG_rx63t_demo3.h"

/IDTC vector table
#pragma address dtc_vector_table = 0x00000800
uint32_t dtc_vector_table [256];

/IDTC transfer data storage area (IRQO)
#pragma address dtc_transfer_data IRQO = 0x00000C00
uint32_t dtc_transfer_data_IRQO [4];

/[Transfer source
#pragma address dtc_src_data = 0x00000C10
uint8_t dtc_src_data [10] = "ABCDEFGHIJ";

/[Transfer destination

#pragma address dtc_dest_data = 0x00000C20
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;
}
R_PG_Clock_WaitSet(0.01); //Set up the clocks (wait cycle insertion)

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

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

R_PG_ExtInterrupt_Set_IRQO(); // Set up IRQO
R_PG_DTC_Activate(); // Make the DTC be ready to the trigger
while(1);
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(11) Connecting to the emulator, building the program and downloading

HEW

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

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

(12) Adding the variable of the transfer destination

HEW

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

update to monitor the variable change during execution.

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

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

HEW

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

’ Hame

|Value
--R dtc dest data "mX¥ge pxd-s"
R (0]
R [1] H'0O *"."
R [2] H'00 .
R [3] H'00 '.°
R [4] H'00 .
R [35] H'0O *"."
R [&] H'00 .
R 7} H'00 '.°
R [g] H'00 .
R [9] H'00 '.°
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4.2  When the CubeSuite+ is in Use with Renesas starter kit for RX63T(64-pin)

This section introduces the usage of the PDG by giving instructions on how to use the PDG and CubeSuite+ to

create a tutorial program that implements the following operations on the Renesas Starter Kit board for the
RX63T(64-pin).

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

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

4 )
PDG : Operations in the PDG
CubeSuite+ : Operations in the CubeSuite+
- J
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4.2.1  An LED blinking on Compare Match Timer (CMT) interrupt

The LED2 on RSK board is connected to P73. In this tutorial, Compare Match Timer and 1/O port will be set
up to blink this LED as follows.

Note : If there is a switch that enables/disables P73 on the RSK board, enable it.

- Turn on the LED ‘
LED?2 at compare match
(odd number of times)
-Turn offthe LED @
at compare match
(even number of times)

CMT counter value

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

LED ON LED OFF LED ON LED OFF
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(1) Making the PDG project PDG
Project new X
Make the new PDG project “rx63t_demo5”. For details : -
on how to make the new PDG project, refer to section [ﬁ;:::tdr:nm; |]
4.1.1 (1), Making the PDG project. —
Set the CPU type as follows. cienesas\PDG2 pro | [Browes. |
Series : RX600 Dievice selection
Group : RX63T Seies: | R0 v
Part No. : R5F563T6EDFM Giroup: | FixE3T |
Part No. |RSFSBITEEDFM |

Note: If another type of chip is mounted on your
RSK board, select corresponding CPU type. Paislas: |PLAPODEAKE-A |

ROM capaciy bet)
RAM capaciy et

| oK. |[ 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 4.1.1 (2), Initial state.
2. For the clock setting, refer to section 4.1.1 (3), Clock setting.

(3) Endian setting PDG

For the endian setting, refer to section 3.3, Endian.
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(4) 1/0 Port setting PDG

The LED2 on RSK is connected to P so set P73 to output port.

1. Select “I/O” tab
2. Select “Port 7”
3. Check “P73”

4. Select “Output”

“* PDG2 - [rx63t demod_pd2 x]

E? File  Wiew Tool Help [
IDEH B%8 & 2|
= @ IO Ports A ~
----- -l Port 0 .
Fart: 7
-----  Fort 1 o |
----- Paort 2
_____ :II F‘E:t 3 2 Used as an /0 port Direction Enable input pull-up resistor
..... 7
P70 Inpuit
Part ¥ O L2
""" ort P71 IF] Iripat
----- o Port & —
----- A Port B P72 ] InpLt
----- - Port D 3 4
..... ) Part E F7a v Output v bl
< >
POE3 | GPT | CMT | WD 4] b

Generated Source File Information

CAP |WUM [SCRL

(5) CMT setting-1 PDG

In this tutorial, CMTO is used.

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

“* PDG2 - [rx63t_ demod.pd2 =]

B Eile View Tool Help
IDEd BB B 2|
B ¥ Compare Match Timer {GMT ~
=B Upe N
; @ Unit: |EI |
GMTI R
= 1 Unit1 2 CMTO [ CMT1 |
] CMT2 B
L CMT3 l Lz this chariel l
Count settings 3
Count source: | Internal clock [PCLE./S)
Count source frequency: 1 0.500000/ p v
< - 3
I LPC I ICUb I Buses I DMACH I DTCa I Ij0 I MTUS I POES I GF‘Tu QEMTl WOTA I IwDTa | SCI ﬂﬂ

Generated Source File Information

[Cor o [5cr0
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(6) CMT setting—2 PDG

Set the other items as follows.

-Count source: Internal clock(PCLK/512)
-Interrupt operating period: 500 msec

Count gettings

Count source: | Internal clock [PCLE./S12) w

Count source fregquency: 0.007313| MHz

Interrupt operating period; 500 | meee w || Actual value; 4999628000 meec
Error; -0.006400 %

Compare match value [CMCOR]): EEIEIE}

=4

Compare match values are
automatically calculated

(7) CMT setting-3 PDG

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

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

[]ilz¢ compare match ntermpt fCRINE

erupt request destination; | CFU

CPU interrupt priority level: 152

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

(8) Generating source files PDG

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

4.1.1 (9), Generating source files.
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(9) Preparing the CubeSuite+ project

CubeSuite+

Start the CubeSuite+ and make RX63T workspace.

Tutorial

Using microcontroller : RSF563T6EXFM(64pin)

Create Project

Kind of project : Application(CC-RX)

—— s - St

Microcentroller:

Using microcontroller:

& {Search microcontroller)

Product Name:REF563T6ExFM
On-chip ROM size[KBytes] 6448
On-chip RAM size[Bytes]: 8192

RoBaT

i REFEEITAEXFLiABRIn)
W REFEEITAEXFM{E4pin)
g REFEA3TBEXFL{A8RIN)
-3 REFGEITEERFMEdpin)

PoFoba TDEXFLA\aopin/

|k DECEAITOACOA Al

Kind of project: | Application(CC-RX)
Project name: | rx6i3t demod
Flace: | .C MwlorkSpace

Make the project folder
| CvlorkSpaceinBat_demodin3t_demos.mipj

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

Additional Information:Package=PLOP00G4KE-A

=l ()

=

May 16, 2014

Project to be passed: | (Input project file to be diverted Browse. .
Copy composition files in the diverted project folder to a new project folder.
|
[ Create ] ’ Cancel ] ’ Help
A
l Project is complete
(@3 b3t demos - CubeSuite~ - [Output] .
Eile Edit Miew Project Build Debug Tool Window Help
B D@ XD 0 6D R riEE A BN ®® 6" sEc=d
$ P E
Project Tree 1 x igprapeﬂy‘ bk
é @ 3 I[E rxG3t demod Property [ ][ &
E;[ﬁ rx83t demcd (Project)
% R5FS63T6EXFM (Micracontroller) w63_demoS.mipj
4‘ CC-RX (Build Tool) 'ork Space’nb3t_demod'\nB3t_demod mipj
23 RY Simulator (Debug Tool) Notes
“. Program Analyzer (Analyze Tool)
&-(F0 File
L
|
File name
This is the name of the file to which the information of this main project is to be saved.
\ Project / -
-| typedefine.h
| vecth int !
[EOF]
All Messages I,'f -
F1 [le2 |F2 e [lF= |3 & |F= s |l [l [lr2
1line 1ColumnRead only ;,xu DISCOMMNECT
L — =
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(10) Adding the generated source files to the CubeSuite+ project

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

2. This is a linkage setting of RPDL library.
When using multiple lib files, linkage order can be set in this dialog box.

Library link priority setup

Set the priarity in which arder libraries are linked.

Priarity high 1T B enesas\PD G 2B BREATABRETT Thrany 64 Tt b

EE

Pririty low | £ >
N\
[l [ |
o)

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

Added source files are put in "AddFromPDG" category.

Project Tree 3 x
t @2
Buﬁ 63t demod (Project)*

R5F563 TBExFM (Microcontroller)
CC-RX (Build Tool)

& RX Simulater (Debug Tool)

J:) Program Analyzer (Analyze Tool)

-1 File

----- ‘ﬂ shrk.c

..... 1| iodefine.h
..... f| sbrk.h

----- "J stacksct.h
----- "J typedefine.h

Bl et

a---[j].' AddFromPDG N\

-] sysTEM

| R_PG_né3t_demod.h
J R_PG_IntFuncsExtern.h

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

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

/linclude "R_PG_<PDG project name>.h"
#include "R_PG_rx63t_demo4.h"

bool led=false;

void main(void)
{

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

//Set up port P73

R_PG_IO_PORT_Set _P73();

//Set up the CMT
R_PG_Timer_Set CMT_UO_CO0();

//Start the CMT count

while(1);
}

void CmtOIntFunc(void)

R_PG_IO_PORT_Write_P73(1); //Initial output value

R_PG_Timer_StartCount_ CMT_UO0_CO0();

/I Compare match interrupt notification function

{
if( led ){
[[Turn off the LED
R _PG_IO_PORT Write P73(1);
led = false;
}
else{
[[Turn on the LED
R_PG_IO_PORT_Write_P73(0);
led = true;
}
}
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(12) Connecting to the emulator, building the program, downloading and executing CubeSuite+

1. Connect to the emulator.

File Edit View Project Build DEbug|TDDI Window Help

@ start | [J @ ¢ %|5 Download > &g
S S’ Build & Download F6&

Project Tree =3 Connect to Debug Tool

8 D g == Hot Plug-in

2. Configure the option setting and build the program.

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

&, Stay Gl Peoject Tree BB ~ &
¢ o 7o )

A (%) u-_f Code Generator Preview

¥

ﬁF‘erert}' Disassembl&1| -

k1

2 | View T

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

File Edit View Project Build Debug Tool Window Help

@ st |[BE @ X S E@0 o HE & v EE A ED M @ ® O] 5=0= %=
T E SR
Praject Tree 1 x E ne63t_demo5.c*® |.Property' L‘_ Disassemblel > X
2 @8 A, CC-RX Property B
=-| 1% 1x63t_demo# (Proj E Build Mode
RS Triiccgcontroller) Build mode Default Build
4.. CC-RX (Bund Tool) ERCET
0 Microcontroller type RX600 series (-cpu=nd00)
o0 Endian type for data Little-endian data {-endlan=ht't|e} =
Program Analyzer (Analyze Tool) R method for floating-point . round to neacse
g File Handling of dencrmalized numbers in floating- pnlnt constants andles as zeros {-dencma\lzemﬁ]

Precision of the double type and long double type Handles in double precision {-dbl_size=8) E|

Replaces the int type with the short type Handles in single precision (-dbl_size=4)
Sign of the char type Handles in double precision (-dbl_size=8)
Sign of the bit-field type

Selects the ion type size ically N_/

Order of bit-field members Allocates from right (bit_order=right) I
Assumes the boundary alignment value for structure members is 1 Mof-unpack)

Enzbles C++ exceptional handling function (try, catch and throw) Mo(noexception)

Enables the C++ exceptional handling function (dynamic_cast and typeid)  No{tti=off)

General registers used only in fast interrupt functions Mone (fint_register=0)

Branch width size Compiles within 24 bits (branch=24)

Base register for ROM MNone

Precision of the double type and long double type
Selects precision of the double type and long double type.

This option corres Ends 1o the -dbl_size=4 and -dbl_size=8 option.
Common Options ompile Options A AssembleOptions / Link Options /( Library Generate Options / -
F1 Open Hel HFE Rename ||r3 Find Next ”F‘n‘ Replace... Go HFE Build & D... ||F'i' Build Proj. ”FE Ignore Br.. “]JFH SetDelet.. ||m31ep Over ||.fr?51ep In ||HE..un-p oF..
[w]BREAK [IT)oxfmamo ] BERX E1(Serial)  (£) Not measured

Build button
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3. Download the program.

g™

| i Download button

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

Reset go button

5
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4.3  When the e2 studio is in Use with Renesas starter kit for RX63T(64-pin)
4.3.1 Data transfer between SClc channels 0 and 1
In this tutorial, SCI channel 0 and 1 will be set up to transfer data in asynchronous mode. Connect the
transmission pin of channel 0 (TXDO0) and the reception pin of channel 1 (RXD1) on the RSK board as
follows.
TXDO RXD1
8) (1a)
Note : If there are switches that enables/disables TXDO0 and RXD1 on the RSK board, enable it.
(1) Preparing the e2 studio project e2 studio
Start the e2 studio and make RX63T workspace.
(7] C Project (B
C Project —
Create C project of selected type |
Brogect name: [ rxo30_demos Project type : Executable(Renesas) *Sample Project
- ' - Toolchains : Renesa RXC Toolchain
Use default location
D:¥PDG_Test¥eds ws eng¥rx630_demos Browse
Create Directory for Project
Project type: Toolchains:
4 (= Executable (Renesas) KPIT GNUARM-RZ-EABI Toolchain
& Sample Project KPIT GNURL78-ELF Toolchain
TSt Thrary RS KPIT GNURX-ELF Toolchain
& Sample Project KRIT GRIISH L E Toolchai
> [z Debug-Only Project Renesas RXC Toolchain
> = Executable (IAR)
& VBOO Standalone Executable (Green Hills)
£» V800 Standalone Static Library (Green Hills)
&» V800 ThreadX Executable (Green Hills)
> = Makefile project
Show project types and toolchains only if they are supported on the platform
@:1 < Back MNext = ] [ Finish l l Cancel
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¥

¥ C Project BT
e2 studio - Project Generation
Select Target Specific Settings S

Toalchain Version : [v2.01.00 - P

Debug Hardware: [El vl '&l‘

Data endian : Little-endian data - :
S &

"

Select Configurations: Select Target : RS5F563T6ExXFM

[¥]Hardware Debug : Debug using hardware

Debug using Simulator @ Debug using simulator

Release (no debug) : Project without any debug infermation

Build configurations will be created in the project only for the selected debug mode options, however by default the project will be built for the

active configuration i.e., first configuration selected from group. Based on the device selection you made (RX600) the debug hardware (E1) and
debug target (RSF563T6ExFM),debug configuration will be autematically created for you.

Next > | [ Finish ] [ Cancel

[e?] C/C++ - e2 studio

File Edit Source Refactor MNavigate Search Project Run  Window Help

-;- () Welcome 51
i

Project is complete

RENESAS
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. . PDG
2) Making the PDG project r )
@ J Prel Project new ﬁ
Make the new PDG project “rx630_demo5”. For
. . Project name:
details on how to make the new PDG project, refer to
. ) . E3T_demof
section 4.1.1 (1), Making the PDG project. R meme
Set the CPU type as follows. Dicctor 2
TestheZs_ws enghmB3T_demobhere || prowse.
Series : RX600
Group : RX63T Device selection
Part No. : RSF563T6EDFM seies [Fixg00 )
Group: FieEaT -
Notel: If another type of chip is mounted on your o [ ]
RSK board, select corresponding CPU type. Part New: HBFEBSTREDRM T |
Note2: When making them cooperate with e2 studio, Package: PLAPDOE4KE -2
please choose the hierarchy below the src folder of FIOM capacity B e
a project of e2 studio by designation of a directory.
RaM capacity: Bk, bytels]
kK ] ’ Cancel ]
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(3) Clock setting PDG

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

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

(5) SClc setting PDG

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

B/ PDG2 - [n3T_demoS.p2 *] =N e
E> File View Tool Help [_ =] =]
PEeEd B%B B ?
[=]- =y Seral Communications Interface (SClc, SCId) ~
----- 2 scio . =
_____ 0 sci Channel: I LI
----- SCI2
..... j 5CI13 [T Use this channel
----- -l SCIs .
_____ ) SCi Mode zettings
----- 2l sci8 Mode: | =]
----- SCl19
..... j SCH2 Function selection: I ~|
5Pl mode: I ;I il
' 1 '/ ‘[\ b
\sm /
[x] -
Ready l—l—l— 4
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(6) SCIO (transmitter) setting PDG

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

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

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

5. Leave the data format settings at the default.

Ilze thiz channel
-2
| 3

tdode: [|.t'-‘«synchrnnous mode w | J

tode zettings

Function selection: [lTransmissiDn V| ]

[ 4]

[] Enable multi-processor communications function

Enable noige cancelling function

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

Data direction: | LSE-first v |

6. Set the bit rate to “9600bps”.

Transfer zpeed

Module operating clock [PCLE] frequency: |

4_000000‘ bHz

Tranzfer clock: | Internal clock hd |
6
[Bit rate; 9600 bps Actual value; 96715384615 bps
Errar;

0160256 %

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

[1ata tranzmizzion method, D ata reception method

7 |

[ata transmizsion method: | Motify the tranzrmiszion completion of all data by function call L% | 9
Transmit end notification function name: | ScilTFunc ‘
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(7)  SCI1 (receptor) setting PDG

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

= @ Serial Cor ie=tinnz Interface (SCIc, SO
sco |1

-] 5oz

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

5. Leave the data format settings at the default.

Use this channel -
2

tode zettings

tode; |.~’-‘-.synchmnnus mode w |

Function selection: [lHeceplion v| ]

[] Enable mulki-processor communications function

[1Enable noize canceling function

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

6. Set the bit rate to “9600bps”.

Tranzfer zpeed

todule operating clock [PCLE] frequency: |

4.Duuuuu| bHz

vl

Trangfer clock: | Internal clock.
6
[Bit rate: 3600 bps Actual value:
Errar:

9615.354615 bps

0160256 %

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

D ata transmizzion method, D ata reception method

7]

D ata reception method: Motify the reception completion of all data by function cal

. @

Receive end notification funchion name: |50i1 ReFunc

R20UT2274EJ0102 Rev.1.02
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(8) Pinsetting

PDG

RXD1 can be selected the pin function assignment. Select the pin function assignment as follows.

1. Select “SYSTEM” tab.

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

3. Select “Perifheral pin usage” tab.

4. Select “SCI1” from the perifheral module list.

5. When the mouse pointer is placed on “assignment” column of RXD1 line, a dropdown button is
displayed. Select “P93/RXD1/SMISO1/SSCL1/IRQ1” from the dropdown list.

= % Svstem

P Pin (Multifunction pin controller)

-l Register Witite Protection Function

GPTO-3 # | Pin name Pin function
GFTO il R0 D ata reception
GPT1 55CL1
EE? SHISO
55041
SMO5N1
RIICD SCK1
;‘f;%u CTS1H
General port RTSTH
General port BRIk
General port
General port
General port

TOI/PDE/GTINCIA/RRD T /5MIS0T /55007 |
] /R0

&Peripheral pin usage)& Fin layout ‘
N B

A\ SYSTEM )

TS——————

(9) Generating source files

PDG

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

4.1.1 (9), Generating source files.

R20UT2274EJ0102 Rev.1.02
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(10) Adding the generated source files to the e2 studio project

Tutorial

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

project.

A file is added to the project of e2 studio.

An added file is registered by a folder image of a generation source of PDG.

= B

|._|>_j Project Explorer 23
S =3
= rx63T_demos
> [ Includes
4 B src

=

|

/A (7= r«63T_demaos

> = I_ShC

kS

> |h] R_PG_RPDL_heade
> [ R_PG_r=63T_demo
|¥] rx63T_demo5.pd

/

> [g) dbsct.c
> [n] iodefine.h 5
[ | T | s
R20UT2274EJ0102 Rev.1.02 RENESAS
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(11) Making the program on HEW

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

/linclude "R_PG_<PDG project name>.h"
#include "R_PG_rx63t_demo5.h"

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

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

void main(void)

{

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

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

/I Set up the SCIO
R_PG_SCI_Set_CO0();

/I Set up the SCI1
R_PG_SCI_Set_C1();

/I Start SCI1 reception (number of data : 10)
R_PG_SCI_StartReceiving_C1( re_data, 10 );

R_PG_SCI_StartSending_CO( tr_data, 10 );

while(1);
}

//ISCIO0 transmission end notification function
void Sci0TrFunc(void)
{
//Stop SCI0O communication
R_PG_SCI_StopCommunication_CO0();
}

/ISCI1 reception end notification function
void ScilReFunc(void)

/I Start SCI0 transmission (number of data : 10)

{
//Stop SCI1 communication
R_PG_SCI_StopCommunication_C1();
}
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(12) Connecting to the emulator, building the program and downloading

1.Set options options and execute a build.

Debug - rx63n_demo5/src/rx63t_demo5.c - 2 studio E@ﬁ
Edit Source Refactor Navigate Search Project Run Window Help
New Alesshiften v RSS20 || -0 -
Open File... Quick Aocess B | Bc/c++ n
Close Cerl+wW
eset_program.c = g =0 ® = 8
Close All Ctrl+Shift+W . B
R_PG_IQ PORT_SetPortNotAvailsz « = laz }‘ ‘&s @
Save Ctrl+S . -
. /f/set up the clocks (wait cyc
Save As... R_PG_Clock_WaitSet(.81); £ mainvoid
Save All Cirl+Shift+5
// Set up the 5CI@ U R_PG_n6
Revert R_PG_SCI_Set_CB(); ® trdata
Move... /7 Set up the SCI2 ® re_data:
F# Rename... 2 R_PG_SCI Set C2(); — e main(void
L @ Sci0TrFun
il ||Refmesh = // Start 5CI2 reception (numk|=
Convert Line Delimiters To 3 R_PG_SCI_StartReceiving C2( r| | @  Sci2Refur
A& abort(voic
Print... Ctrl+pP /f Start SCI® transmission (r
R_PG_SCI_StartSending_C@( tr_
Switch Workspace 3 )
RS while(1); il
4| 1 | 3 | [
]
P
L) P % T E = 0
Alt+Enter al -
1 rx03m_ae .C [rx63n_demo5/src] play at this dme.
2 reset_program.c [rx63n_demo5/src]
Exit

[

IE‘ Properties for k63t_demo5 1 u_@

type filter text Settings 3 =1} > v ‘

> Resource 1 .proper‘ty
ConfiguratiRg: |[ All configurations ] A
e @ 2.Settings

a C/C++ Build y .
Build Variables 3.All configurations
Change Toolchain ver | | & Tool Settings | & Build Steps | . Build Artifact | 4.section

Depmensy s | (g 5 FIXEDVECT : OxFFFFFFDO
Dej > & Assembler Sections vi
En 4 i Linker Address Section Name &

‘ @ ies iy
# Defines
DorThain Editor & R_1 u

(2 Advanced

» C/C++ General © Lt B_2
Ll
Project References % oot 4 R_2
a imig]
Run/Debug Settings & \D B
Task Repositor — & R Add Section
} e ( ‘ @ fon OxFFEQCO00 PResetPRG
] esel
5 S
c1 Remove Section
&2 User =
c2

# Subcommand file 1
4 (% Output 3 Move Up
(# Advanced
M Doy
4 % Standard Library D love Down
% Mode W
(# Contents L
(£ Object PINtPRG

4 (# Optimize
(# Advanced <

OxFFFFFFDO FIXEDVECT

@ [ oK | [ Cancel

¥
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2.download a program.

(13) Adding the variable of the reception data

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

#

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

(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.

[ESREERT)
& Expressions 52 =t E||=E= 3&|L=f'=_«¢|'f%& Y= H
Expression Type Value o
a4 (= re_data uint8_t [10]  0x428 <re...
G- re_data[0] uint8_t 65 A’
G- re_data[1] uint8_t 66 'B'
t9= re_data[2] uint8_t 67 'C'
G- re_data[3] uint8_t 68 'D'
9= re_data[4] uint8_t 69 'E
¢9= re_data[5] uint8_t 70'F
G- re_data[6] uint8_t 71'G
G- re_data[7] uint8_t 72'H
9= re_data[8] uint8_t 73T
G- re_data[9] uint8_t 747
=r Add new expres
4 3
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4.4  When the HEW is in Use with Renesas starter kit for RX63T(144-pin)

This section introduces the usage of the PDG by giving instructions on how to use the PDG and HEW to create

a tutorial program that implements the following operations on the Renesas Starter Kit board for the
RX63T(64-pin).

- An LED blinking on a PWM output of the multi-function timer pulse unit 3 (MTU3)
+ Continuously scanning on 12-Bit A/D converter (S12ADB)

- Triggering DTCa by ICUb

- Data transfer between SClc channels 0 and 1

The labels given below respectively indicate operations to take place in the PDG and in the HEW.

Ve

N
PDG : Operations in the PDG
HEW : Operations in the HEW
- J
[Note on Using the HEW]
Refer to the user’s manual and check the HewTargetServer settings.
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4.4.1  An LED blinking on the PWM output of the multi-function timer pulse unit 3
(MTU3)

The LED3 on RSK board is connected to P33. This port can also be used as PWM output pin (MTIOC3A) of
the multi-function timer pulse unit 3. In this tutorial, the multi-function timer pulse unit 3 will be set up to
operate in PWM mode 1 and the PWM output will blink the LED3 as follows.

Note : If there is a switch that enables/disables P33(MTIOC3A) on the RSK board, enable it.

The LED3 turns on when the output from P33 is 0, and turns off when the output is 1.

LED3

The MTU3 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 \1/

- Output O 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

7
MTIOC3A
Output waveform
] [ e | [ |
LED OFF 5.’ LED OFF ~ -
LED ON LED ON
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(1) Making the PDG project

1. Start the PDG.

PDG

2. Select [File]->[New Project] menu.

Help

Citr [+ MM}
Citr +OC

Recent files 1-5

Exit

Generaked Source File Information

Create a new project

[cap uum [scrL

3. Specify "rx63t_demol" as the project name.

Set the CPU type as follows.

Series : RX600
Group : RX63T
Part No. : R5F563TEADFB

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

Project new

)

Project name:
| b3t _demol

|]

Directomn:

| c:vrenesashPDG2_proj | Browse.

Device selechion

Series: | FE00 bl |
Group: | g3t v|
Part No: \REFSEITEADFE v |
Package: | PLOPOT44K A4 |
ROM capacity: byte(s]
Rk capaciby: byte(z]

[, ak. J[ Cancel ]
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(2) Initial state PDG

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

“* PDG2 - [rx63c demol pd2] =3
B3 File View Tool Help — | e
PpEENERB R T
[FoEmm) -
3 (Pjil:(Ck ItTfT;r:ttiloD: :irlwrccuolr:troller) Internal clock source: Main clock ozcillator ~
|.nn sethhg . . Oscillator zettings
-~ ] Register Write Protection Function
Main clock azcillator settings =
I\:'ia\n .cl-ock o‘sc-;ll-a.t\or; SD‘;,I;.CSZ |F|asonator / \ v|
Main clock [EXTAL input] frequency: | _(MHZ Q )
Main clock oscillation stop detection: |D\sahle \ / v|
PLL circuit settings
I |
]
Sengrated 5 dtte File Information >
Ready .|
Clock setting window
Place the mouse pointer on the error icon, then the contents of error is displayed.
—TThe value must be within a range of 8.000000 MHz to 12.500000 MHz.
4 _ _ I
There are 3 types of icons in PDG
&9 Error
The setting is not allowed.
The source filese cannot be generated if there is an error setting.
M Warning
The setting is possible but may be wrong.
Source files can be generated.
9 Information
Additional information for the complex setting.
Only icons on the setting window can display the tooltip.
- J
R20UT2274EJ0102 Rev.1.02 RENESAS Page 84 of 429

May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual

Tutorial

(3) Clock setting

PDG

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

Ozcillatar settings

M ain clock oscillator settings
Llze the mairclock azcillator

M ain clock oscillation source:

Main clack [ExTAL input] frequencs: l 12| MHz

Mait clack ozcillation stop detection:

Resonatar

[EN

| 8

]

Disable

v

2. ICLK, PCLKA, PCLKB, PCLKC, PCLKD and FCLK are used in 3 MHz.

Set 3 to the edit box.
Frequency settings
Internal clock source frequency: 12.000000/ MHz Internal clock
zource frequency
2 Frequency Actual walue divizion ratio

3 |
System clock ICLK: MHz| | 3000000 MMz | 4
MTU3 and GPT clack (PCLKs) @ | | 3 MHz| | 000000 mH: 4
Peripheral module clock [PCLKE). @ 3| MHz 3000000 MHz | 4
A0 clock [PCLEC): L 7] 3| MHz 2.000000 pHz 4
51240 clock [FCLKD) Q@ MHz 3000000 MHz | 4
FlashiF clock [FCLK) | 3 MHz 3000000 MHz | 4

(4) Endian setting PDG

For the endian setting, refer to section 3.3, Endian.
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(5) MTUS setting-1 PDG

Opening MTU3 channel 3(MTU3) setting window.

1. Select “MTU3” tab.
2. Select “MTU3” on tree view.
3. Check “Use this channel”

“* PDG2 - [rx63t_demol.pd2 *]

B File Wiew Tool Help
D ﬁ H % By
= =y Multi-Function Timer Pulse Unit 3 (MTU) ~

Selectable modes and the correzponding channels are given below, = |
2 - Mormal made [free-running, periodic-counter, and external-event count operations]: MTUD t
- P/ mode 1: MTUO ta MTLI4, MTUE and MTU7
- Pt mode 2 MTUO to MTLZ2
- Phase counting modes (1 to 4] MTUT and MTUZ

- Complementary P modes [1 to 3] and reset-synchronized P mode: MTU3 (paired wi
MTUT and MTUZ can act as a 32-bit timer when MTUT iz used for counting overflows of M1
MTUS has dedicated U, ', and ‘W counters for dead-time compenszation.

MTUD| MTU1 || MTY MTU4 | MTUS | MTUB | MTUT
3

this channsf

Ready MM

(6) MTUS setting-2 PDG

Select “PWM mode 1” for the operation mode.

Operation maode

Explanation of selected operation mode

Mode selection: | F'b mode 1 v|
ezcriphion: N\

The counter counts up in thiz mode. The following types of operation are pozsible.
- Free-running operation; When [Dizable counter clear] iz selected for [Counter clearing source], counting continues until the countern
overflows and then restarts from 0.

- Penodic counter operation: “When a compare match with a general register [TGR#] is zelected for [Counter cleanng source], the
counter iz cleared to 0 on a compare match between the values of the selected general register and of the counter.

- Esternal event-count operation; When an external pin input iz selected for [Count source], every edge of the input signal 1z
counted. J

(7) MTUS setting-3 PDG

The counter setting is as follows.

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

Count settings
Counter clearing zource: [| TGR& compare match (uze TGRA a3 a cycle register] b | : 1
Court source: |Intema| clock (PCLK./256) V| — izing edge V|

Specify the extemal clock frequency 2
Count source frequency: | 00117 EI| tHz 3
Timer operating period: [| EDEI.DEIDEIDEIH Mses v| FrEl value: 459,968000 msec

Ermar: -0.006400 =
Cycle reqister value: | 5353|
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(8) MTUS 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 “5000” to TGRB initial value.

4. Select “Low output from MTIOCnNA 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 zettings

TGRA
Function: | Output compare register A4 |
A COMPAre match with the counter value caus 1 errupt request to be iszued and the zignal autput
Initial walue of the register: | 5858| J
Input capture/output compare operatior: 2
Initial output of MTIOCnA, pin is high: High output at compare match w | J
TGRE
Function: | Output compare register W |
A compare match with the counter value caus 3 “—Jerupt request to be izzued and the zignal output
Initial walue of the reqgister: | EDEIEI|J
|nput captureoutput compare operation; 4
Low autput from MTIOCHA, pin at compare match w | ]
TGRC
Function: | COutput compare register w |
A compare match with the counter value causes an interrupt request to be izsued and the signal output
from the pin to be controlled.
Initial walue of the register: | EI|

Input captureoutput compare aperation:

MTIOCKE pin output iz dizabled w
TGRD
Function: | Output compare register v |

A compare match with the counter value cauzes an interrupt request to be izsued and the signal output
fram the pin to be controlled.

Initial walue of the reqgister: | D|

Input capturesoutput compare operation: 5

lMTIDEnC pin output i dizabled w | J
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(9) MTUS setting-5 PDG

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

Compare match timing, Dutput waveform:

Compare match

Cutput waveform Go
MTIOC3 A
MTIOC3G
n 433 362000 mEes
(10) Checking the pin usage PDG

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

1. After setting up the MTU3, select “SYSTEM?” tab and click “Pin (Multifunction pin controller)”
on the tree view.
2. On the Pin function window, you can see that No.83 pin is used as MTIOC3A.

> PDG2 — [rx63t_demol_pd2 *]

B File View Tool Help -8 x
DEE BHB @ 2
= @ System . . Fin Mo, Fin name Selected function | Direction | State A
eheration Circuit
W Pin Multifurction pin contralle) > 78 PPA/MTIOC3DMTIOCED/GTIOCOE Mot assigned
ian setting 74 PraMTIOCABMTIOCTRBAGTIOC2A Mot azsigned
< Register Wite Protection Function B0 PIZMTIOCAAMTIOCTA/GTIOCTA Not assigned
il P MTIOCIEMTIOCER/GTIOCOA Mot azzigned
g2 FrO/POEOR/CTSIH/RTSTH/5518/RQ5-DS Mot azsighed
[83 PI3MTIOCIAMTIOCEA/SSLAS MTIOCHS Output ]
24 PI2/MTIOCICATIOCEC/S5LA2 Mot azsigned B
85 WCC
g6 P3N AMTIOCOS/S5041 Mot azzigned
a7 WSS v
’/\ Pin function l Peripheral pin usage l Pin layout ﬂ g

Di | CAC | LPC | ICUb | Buses | DMACA | DTCa | IfO | MTU3 | POE3 | GPT | CMT | WDTA | IWDTa | SCI | RIIC | RSPI | CRC | S12ADB DOCﬂﬂ

Generated = aurce File Information
~——

Ready UM
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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 MTU3 to check the usage of MTIOC3A pin.

“* PDGZ - [rx63t_demol.pd2 *]
@ File  Aiew Tool Help =

D= BE%s ?

« [E3]

1y ]

=ea ﬁsgm G tion Gircuit MTU1 # | Pin name Fin function Agsignment Fin Mo Direction  State
lock Generation Gircui T
@ Pin (Multifunction pin controller? l MTIOC3A Compare match signal output PI3/MTIOC3AMTIOCEA/SSLAT 83 Olutput l
& Option setting b MTIOC3R
I Resister Write Protection Function MTLS = MTIOC3C
MTUE
MTU7 MTIOC3D
FOE
GPTO-2
GPTO “
- =
Pin functio | Peripheral pin usage Dn layout I Alp]

SYSTEM | L¥DA | CAC | LPC | ICUb | Buses | DMACA | DTCa | IfQ fEﬂEEEE GPT | CMT | WDTA | IWDTa | SCI | RIIC | RSPI | CRC | S12ADB | DOC ﬂﬁ
E & Information
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(11) Generating source files PDG

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

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

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

= EDGZ — [rx63t demol.pd2]

B File View Tool Help = ||| x

D BB B 2

= @ Multi-Function Timer Pulze Unit 3 (MTU3} )
- MTUD Selectable modes and the cormespanding channels are given below. —
o MTI - Normal mode [free-running, periodic-counter, and external-ewent count operations): MTUD to MTU4, MTUE and MTU7
) MTUZ - Pt mode 1: MTUD to MTU4, MTUB and MTUZ
@ M3 - P/ mode 2: MTUD to MTU2
- Phage counting modes (1 to 4) MTUT and MTUZ
- MTU4 - Cornplemertary PWM modss (1t 3] and reset-synchronized PAM mode: MTLIZ (paired with MTU4) and MTUE (paired with MTUZ)
= MTUS MTUT and MTU2 can act as a 32-bit timer when MTU1 is used far counting averflows of MTUZ.
0 MTUS MTLIS has dedicated UV, and W counters for dead-time compensation
o MTu?
MTUD | MTLN MTU2| MTU3 ‘ MTU4 | MTUS | MTUG | MTU?
i shannel
o
< [E3) 3 | @
SYSTEM | L¥DA | CAC | LPC | ICUb | Buses | DMACA | DTCa | IfO | MTU3 | POE3 | GPT | CMT | WDTA | IWDTa | SCI | RIIC | RSPI | CRC | 512ADB | DOC ﬂ ﬂ

Source file name Generated function name Functional explanation of functions

c¥renesas¥PDG2_prof#rcEdt demol1¥MTU¥R_P.. bool R_PG_Timer_Set_MTU_UD_C3{woid) Set up the MTL
c¥renesas¥PDG2_proférxB3t demol¥MTUYR_P. bool R_PG_Timer StartGount MTU_UD G3evoid)  Start the MTU count
c¥renesas¥PDG2_profrGdt demol1¥MTU¥R_P.. bool R_PG_Timer_HaktGount_MTU_UD C2wid)  Halt the MTU count
c¥renesas¥PDG2_profrB3t demol¥MTUYR_P. bool R_PG Timer GetCounterialue MTU_D_..  Acquire the MTL counter valus
c¥renesas¥PDG2 profrddt demo1¥MTU¥R_P.. bool R_PG_Timer_ SetCounterValue MTU_UO_. Set the MTU counter value
ci¥renesas¥POG2 profrx63t demol¥MTU¥R_P.. bool R_PG_Timer Get TGR_MTU_UD C3lint16..  Acquire the MTU general register .
c¥renesas¥PDG2 profrddt demo1¥MTU¥R .. bool R_PGTi MTU_UD CB3fuint..  Set the MTU general register value..
c¥renesas¥PDGE profrxG3t demol¥MTUR_P.. bool R, TU_U0 G3fuint..  Set the MTU general register value..
c¥renesas¥PDG2 profrdidt demol¥MTU¥R_P.. bool R
c¥renesas¥PDGE profrxGat demol¥MTUR_P.. bool R,
c¥renesas¥PDG2 profrddt demol1¥MTU¥R_P.. bool R

c¥renesas¥PDG2_proj#rxG3t_dema1¥MTU¥R_P. B
4] 4] ¥] b \MTUZ Tommen

Ready HUM

T | U0 .
Timer_SetTGR.C_MTU_ U0 C3luint.  Set the MTU eeneral register value.

P

PG A I

PG _Timer SetTGR_D_MTU_UO G3luint..  Set the MTU eeneral register value..
PG_Timer GetRequestFlag MTU_U0.C..  Acquire and clear the MTU interrup,
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(12) Preparing the HEW project

Start the HEW and make RX63T workspace.

HEW

Mew Project Workspace

W Name:

[x83t_demo1
Demonstration Project Name

[x83t_demo1

# Debugger only - RX E1/E20 5 Directory:

IC:\WorkSpace\rxGEt_demo'l

CPU family:

[Rx
Tool chain:

I Renesas RX Standard

Q) —
Propetties... |

[ el
5

Project type : Application

project?
CPU Series:

Which CPU do you want to use for this

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

m, |

A

Next = Finish

Cancel

New Project-1/10-Select Target CPU.Toolchain version Tor—
Toolchain version CPU type . RX63T
{1210 =

Specify global options.
Endian :

Round to :

Precision of double:

Sign of char :

Precision of double : Double precision

| Little-endian data 7 I

Sign of bit field - [unsigned -
Bit field order : Right >

Width of divergence of function :|24 bit 'I

[1Denormalized number allower as a result  »
[1Replace from irt with shart ‘_

[ enum size is made the smallest

[“1Pack struct, union and class

["]Use try, throw and catch of C++

[]Use dynamic_cast anci typeid of C++ ¥
1 |3
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19 e
Specify the target emulator.

Project is complete b

—r—J

File Edit View Project Build Debug Setup Teools Test Window Help

oead|(&|lsma|s @ BRI NIERT -1 E T =] [ee
==
- [ ™63t_demol
B E@ C;ls_ourceﬁle
~[%] dbscte

9 intprg.c

(%] resstprg.c
3 m63t_demolc
- [%] sbrke
] vecttble
=23 Dependencies

- [E] sbrkh
stacksct h

;@P_I@T. an| @ |

Holotalar|2igt|o|(d]|?

|
JJ|4| » [ Build £ Debug J, FindinFiles 1 /i FindinFiles2 } Macro J, Test i Version Contral [

Ready =z [Defaultl desktop | ~
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(13) Adding the generated source files to the HEW project

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

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

PDG2 [E=<=|

. The generated source files will be registered in HEW project.
7,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.
I twe or more workspaces are opened, close the workspaces which
does not include target project.

Click O if registration is ready.

3. This is a linkage setting of RPDL library.
When using multiple lib files, linkage order can be set in this dialog box.
'Library link pricrity setup ﬁﬂ

Set the priority in which order libraries are linked.

Priarity high | C:\R enesas\PDG2AIBYRXEST SRXE3T _library_144_little. b

B
=

Fricrity low
7~ N\
! ] 4 ! Cancel
4. Source files are added to HEW HEW
Added source files are Em&t_demol _ High e e
put in "AddFromPDG" folder. || Hle Edit View Broject Build Debug Setu
= )
| x|
Al

—-[Z rx63t demol

] AddFromPDG
Intemrupt_INTC
|

[&] Intemupt_TMR.c
_PG_Clock.c
_PG_IO_PORT.c

2] R_PG_IO_PORT_P1ec
R_PG_Timer_TMR_U0c
C source file

dbsct.c

@ intprg.c

resetprg.c

Source files are registered via HEW Target Server.

Make sure that the HEW Target Server has been set up before executing
registration.

For details, refer PDG user’'s manual.
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(14) Making the program on HEW HEW

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

/linclude "R_PG_<PDG project name>.h"

#include "R_PG_rx63t_demol.h"

void main(void)

{
/[Configure 1/O port pins that are not available
R_PG_IO_PORT_SetPortNotAvailable();
//Set up the clocks (wait cycle insertion)
R_PG_Clock_WaitSet(0.01);
//Set up MTU3 Channel 3
R_PG_Timer_Set MTU_UO_C3 ();
/[Start the count of MTU3 Channel 3
R_PG_Timer_StartCount MTU_UO_C3 ();
while();

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

1. Connect to the emulator

|DefauItSessiun j “ Connect button
|DefaultSession _— -

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

% | Build button

3. Download the program.

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

5

Reset go button
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4.4.2  Continuously scanning on 12-Bit A/D converter (S12ADB)

In RX63T RSK board, the potentiometer is connected to ANOOO 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 HEW.

Potentiometer

Note : If there is a switch that enables/disables ANOO0O on the RSK board, enable it.

(1) Making the PDG project PDG

R

Project nem

Make the new PDG project “rx63t_demo2”. For details

i i Project name:
on how to make the new PDG project, refer to section
| x6.3t_demoZ2 |
4.1.1 (1), Making the PDG project. :
[Dhrecton:
Set the CPU type as follows. [cirenesss\PDB2_proj | iassad
Series : RX600 Device selection
Group : RX63T Seties: |RE00 v/
Part No. : R5F563TEADFB Giroup: | RAB3T v
Note: If another type of chip is mounted on your il \REFSE3TEADFE v
RSK board, select corresponding CPU type. Package: | PLOPI 44K 4, i
FROM capacity: | 51 2K! bytels]
Rak capacity: |7‘18K| bitelz]
[ 1] J [ 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 4.1.1 (2), Initial state.
2. For the clock setting, refer to section 4.1.1 (3), Clock setting.

(3) Endian setting PDG

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

(4) A/D converter setting-1

Select “S12ADB” tab and click S12ADO0 on tree view.

“* PDG2 - [rx63t demo? pd? =]

B File Help
DSB8 B 2
= 2y 12-Bit A/D Comyerter (512ADE) ]
\Q G -
. Unit: 512400
Comparatgf/ settings (CHMPO-2) m
A0

] Comparataor zettings (GMP4-5)

Operation settings

lode: | One-cycle scan mode
Double trigger made

Enable group A pricrity control

[One-cycle szan continuous activation for group B:
One-cycle scans through group B are not continuously activated

Group B restart:

Scanning for group B iz not restarted on completion of the MWDUD B v
< | ¥

CAC I LPC I ICUb I Buses I DMACA I DTCa I;O I MTUS I POES I GPT I CMT I WDTA I IWDTa I SCI | RIIC | RSP | CRC | S12ADE | DpC ;ﬂ

Generated Source File Information

=
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(5) A/D converter setting-2 PDG

Make the following setting for S12ADO.

1. Check "Use this unit".
2. Select "Continuous scan mode" for the operation mode.
3. Check "ANO000" for the analog input channel.
4. Select "Software trigger only" for the conversion start trigger.
5. Select "Right-alignment" for the data placement.
6. Select "Disables automatic clearing” for the automatic clearing of A/D data register.
7. Select"12-bit accuracy" for the data accuracy.
8. Select "Discharging does not proceed on completion of A/D conversion™ for the discharge function.
Unit: 512400
1
Operation settings 2
[Mode: | Conlinuous scan mode v |
Analog input channel
Convert Add Usze dedicated Programmable gain
[Group &) A0 -corwverted walue  zample-and-hold circuit amplifier settings
O O
O 0
0 0
ANO0Z O
Corversion start tigger (Group A); 4
[| Software trigger only “ | J
5
Data placement: “ Right-alignment "| q 6
Autormatic clearing of A/D data register: “ Dizables automatic clearing w |
( 7
Data accuracy: “ 12-bit accuracy v |
8
Dizcharge function; " Digcharging does not proceed on completion of 4/0 conversion w | )
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(6) A/D converter setting-3 PDG

Make the following setting for S12ADO.

9. Check "Use A/D conversion end interrupt (S12ADI)".

|Rkerrupt settings 9
[ [¥lilze A/D corwersion end interrupt (512401 e

Interrupt request destination: | CPU v |

CPU intermupt pricrity lesel: 155 Interrupt notification function name: | 512ad0AalntFunc

Uze A0 conversion end inkerupt for aroup B [512GRADI)

[ 52 [r2adBniire ]

(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” on the tree view.

2. On the Pin function window, you can see that No.126 pin is used as AN0QO.

“* PDG2 - [rx63t_ demo?.pd2 =]

@ File  Miew Tool Help - a X
== T B %
= | Sysem Fin Mo, Fin name Selected function Direction  State A
Pin (Multifunction pin controller) 119 P47/ANT03/CVREFH ANOO7/CVREFH Inpuit
Sptiancatting 120 P4B/ANT02 ANO0G Inpuit
-l Register Write Protection Function 191 PAE/ANT01 ANOOS Input
122 P44/4M100 ANDO4 Input
123 P43/4N003/CVREFL ANOO3/CVREFL Input
124 P42/AM002 ANDOZ Input
125 P41/4M001 AMOOT |npLt
| 125 Pananom ANDDD nput |
127 AVCED AVCCO Input
128 YREFHO WYREFHO Input
129 YREFLO WREFLO Input L
130 AVSS0 &S50 Inpt 2
o/ 2
/\ Pin function l Petipheral pin usage L Pin layout Al e
SYSTEM | Lvpa | CAC | LPC | ICUb | Buses | DMACA | DTCa | IjO | MTU3 | POE3 | GPT | CMT | WDTA | IwDTa | SCI | RIIC | RSPI | CRC | S12ADEB | DOC ﬂﬂ
Generated Source File Information
Ready UM
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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.

“* PDGZ - [rx63t demo2.pd2 *]

CEX

@ File  Yiew Tool Help - 8 x
L=EE T &3 ?
= @ System X L schz | Pin name Fin function  Assighment Firn Mo. Direction  State
W Clock Generation Gircuit RICO - = — — 3
@ Pin (Multifunction pin contraller BSFID Analog input | P4 ui] 95
& Option zetting 512400 ANOOT Analoginput  P41/4N007 1258 Input
= Register Wite Protection Function i ANOD2 Analoginput  P42/8N002 124 Input
ggg ANOO3 Analoginput P43/AM003/CVREFL 123 Input
Dl ADTRGOH
General po CYREFL P43/8M0O03/CVREFL 123 Input
General p
General po
General p
General po
General p
General po
On-chip er o
dim B | >
Fin Function | Peripheral pin usage ) Pin layout ] ﬂﬂ
SYSTEM | LWDA | CAC | LPC | ICb | Buses | DMACA | DTCa | IJO | MTL: CMT | WDTA | IWDTa | SCI | RIIC | RSPI | CRC | S12ADE | DOC ﬂﬂ
Generabed Source File Information
Ready ML
(8) Generating source files PDG

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

4.1.1 (9), Generating source files.

(9) Preparing the HEW project HEW

Start the HEW and make RX63T workspace. For details on making HEW project, refer to section 4.1.1

(10), Preparing the HEW project.

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

To add the generated source files to HEW, click 'iqbﬁr on the tool bar. For details on adding the source
files to HEW project, refer to section 4.1.1 (11), Adding the generated source files to the HEW project.
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(11) Making the program on HEW HEW

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

/lInclude "R_PG_<PDG project name>.h"
#include "R_PG_rx63t_demo2.h"
void main(void)

{

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

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

/IStart A/D conversion
R_PG_ADC 12 StartConversion_S12ADO0();
while(1);

}

/IVariable to store the result
uintl6_tresult;

//A/D conversion end interrupt notification function
void S12adOAlntFunc(void)

{
/IGet the result of conversion
R_PG_ADC 12 GetResult S12AD0(&result, 0, 0, 0);
}
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(12) Connecting to the emulator, building the program and downloading

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

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

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

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

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

' Watchl A Watch2 j Watch3 j Watch4 [

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

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

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

In RX63T RSK board, switch 1 (SW1) is connected to IRQO. In this tutorial, the data transfer controller
(DTCa) and ICUDb will be set up and DTC transfer triggered by IRQO will be performed.

SW1

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

(1) Making the PDG project PDG

Project new

Make the new PDG project “rx63t_demo3”. For details
. . Project name:
on how to make the new PDG project, refer to section
| mE3t_demod |
4.1.1 (1), Making the PDG project. :
Directany:
Set the CPU type as follows. [cfrenesas\PDG2_pra W ziasecd
Series : RX600 Device selection
Group : RX63T Series: | RixE00 v
Part No. : R5F563TEADFB Group: FixgaT |
Note: If another type of chip is mounted on your Bl |RSFSEITEADFE |
RSK board, select corresponding CPU type. Package: PLOPO1A4KAS i
ROM capacity: ! &1 2K! Bigteqs]
Rk capacity: |743K| bytelz]
[. Ok J [ Cancel ]
R20UT2274EJ0102 Rev.1.02 RENESAS Page 103 of 429

May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual Tutorial

(2) Clock setting PDG

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

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

(4) DTCasetting-1 PDG

1. Select “DTCa” tab to open the DTCa setting window.
2. Check "Use data transfer controller".
3. The DTCa vector table will be allocated from 800h. Set “800”.

“* PDG2 - [rx63t_demo3 pd2 *]
B File
J = | % H

Wiew Tool Help

------ |2 Data Transfer Contraller {OTGCal /N 2 ~
( data transfer controller
aze settings
Transfer data read skip enable: | Disable hd |
Address mode: Full-address mode [32 bits) A 3 0
Baze address for the DTC vector table address: [ 800|y l

Tranzfer data zettings

Add transfer data Activating source;

Delete ranzfer data
Chain transfer activating source;

<|/-\ | v

< | 24
SYSTEM I LyDd I CAC I LPC I ICUb I Buses I DMA‘:F\ DTCa | IfO)| MTU3 I POES I GRT I CMT I WDTA I IWDTa I SCI | RIIC | RSPI | CRC | S1ZADE D(ﬂﬂ

Generated Source File Information

Ready mm,ﬁ A
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(5) DTCa setting-2

© 0O N OO O A W DN P

. Set “1” to the transfer unit size.
. Set “10” to the transfer count.
. Set “C10” to the source start address.

. Select “Increment” for the source address mode.
. Set “C20” to the destination start address.

PDG

. Click [Add transfer data] to add the transfer data.
. Select “IRQO (external pin interrupt)” for the activating source.
. Set “C00” to the transfer data start address.

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

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

| 1
[[ Add transfer data l

Tranzfer data zettings

Activating zource:

[ Deletd transfer data ]

A

(= 1RG0
Tranzfer data

[ | IRG0 [extemal pin intemupt)

Transfer data start address:

Trangter mode:

Marmal trateber mode

Tranzter count:
Tatal tranzfer data size: 10| byte(s]

7
Source start address: C10l h ]
Source address mode: [ | ncrement b E

9
Destination start address: C20) K ]
Destination address mode: | t w

[ nEremen rl—_ol
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(6) 1CUD setting PDG

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

2. Click “Interrupts” on the tree view.

3. Check "Use IRQO0".

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

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

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

“* PDG2 - [rx63t_demod.pd2 *]

B File Wiew Tool Help _ 5 x
bD=d %1] 2 ?
= E'l:e;rzrep:rf;r;tm - Enable voltage monitaring 1 intermipt b
-l Exceptions Enable y— Saring 2 interupt
Detection method: | Lo level v |
Intermupt request destination: |CF'U v|

CPL interrupt pricrity level: 0z &] Interrupt natification function name: | lralintFunc 5

[ Enable digital fiter € 6

[JUs=IRGA

SYSTEM | LVDA | MCK | I

urce Fils Information

Ready LM

(7) Generating source files PDG

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

(8) Preparing the HEW project HEW

Start the HEW and make RX63N workspace. For details on making HEW project, refer to section 4.1.1
(10), Preparing the HEW project.

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

To add the generated source files to HEW, clicki& on the tool bar. For details on adding the source files
to HEW project, refer to section 4.1.1 (11), Adding the generated source files to the HEW project.
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(10) Making the program on HEW HEW

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

/linclude "R_PG_<PDG project name>.h"
#include "R_PG_rx63t_demo3.h"

/IDTC vector table
#pragma address dtc_vector_table = 0x00000800
uint32_t dtc_vector_table [256];

/IDTC transfer data storage area (IRQO)
#pragma address dtc_transfer_data IRQO = 0x00000C00
uint32_t dtc_transfer_data_IRQO [4];

/[Transfer source
#pragma address dtc_src_data = 0x00000C10
uint8_t dtc_src_data [10] = "ABCDEFGHIJ";

/[Transfer destination

#pragma address dtc_dest_data = 0x00000C20
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;
}
R_PG_Clock_WaitSet(0.01); //Set up the clocks (wait cycle insertion)

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

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

R_PG_ExtInterrupt_Set_IRQO(); // Set up IRQO
R_PG_DTC_Activate(); // Make the DTC be ready to the trigger
while(1);
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(11) Connecting to the emulator, building the program and downloading

HEW

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

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

(12) Adding the variable of the transfer destination

HEW

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

update to monitor the variable change during execution.

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

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

HEW

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

’ Hame

|Value
--R dtc dest data "mX¥ge pxd-s"
R (0]
R [1] H'0O *"."
R [2] H'00 .
R [3] H'00 '.°
R [4] H'00 .
R [35] H'0O *"."
R [&] H'00 .
R 7} H'00 '.°
R [g] H'00 .
R [9] H'00 '.°
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444 Data transfer between SClc channels 0 and 1

In this tutorial, SCI channel 0 and 1 will be set up to transfer data in asynchronous mode. Connect the
transmission pin of channel 0 (TXDO0) and the reception pin of channel 1 (RXD1) on the RSK board as
follows.

JA2 v

(6
T

TXDO

Note : If there are switches that enables/disables TXD0 and RXD1 on the RSK board, enable it.

(1) Making the PDG project PDG

Project new

Make the new PDG project “rx63t_demo4”. For details &|
on how to make the new PDG project, refer to section —
4.1.1 (1), Making the PDG project. [|P":"E°t i |]

E3t_demod
Set the CPU type as follows. hE P
) Directony:
Series : RX600 |c::'\renesa3"\F'Dl32_pn:ui | Braiisas

Group : RX63T
Part No. : RSF563TEADFB

Device zelection

Series: FE00 v
Note: If another type of chip is mounted on your

_ Group: RBaT |

RSK board, select corresponding CPU type. :
Part No.: |REFEEATEADFE

Package: \PLOPOT 44K &t |

ROk capacity: . &1 2K. butelz]

R capacity: ‘ 43K‘ bytelz]

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

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

(4) SClc setting PDG

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

“* PDG2 - [rx63t demod pd2 ]
B2 File Wiew Tool Help

':=:.'.,: ‘?

= <4 Zerial Communications Interface (SCIc, SCId)

Channel:

Usze this channel

Mode zettings
I ade:

Function selection;

5Pl made:

Enable multi-processor communications function |0 of receiving station:

Enable noize canceling function
-

g

V| CAC | LPC | ICUb [ Buses I DMACH I DTCa [ 1o I MTUZ I_POES I GPT I CMT I WOTA I I'v(DTa I SCI CRC | S12ADE | DOC

Generated Source File Infarmation

Ready mmlﬁ A
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PDG

(5) SCIO (transmitter) setting

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

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

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

5. Leave the data format settings at the default.

Ilze thiz channel
-2
| 3

tdode: [|.t'-‘«synchrnnous mode w | J

tode zettings

Function selection: [lTransmissiDn V| ]

[ 4]

[] Enable multi-processor communications function

Enable noige cancelling function

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

Data direction: | LSE-first v |

6. Set the bit rate to “9600bps”.

Transfer speed

todule operating clock [PCLE] fregquency: |

3_nunnnn| MHz

Transfer clock: | Internal clock b |
6
[Eit rate: 9600 bps Actual value: 9375.000000 bps
Error;

-2.343750 %

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

[1ata tranzmizzion method, D ata reception method

7 |

[ata transmizsion method: | Motify the tranzrmiszion completion of all data by function call L% | 9
Transmit end notification function name: | ScilTFunc ‘
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(6) SCI1 (receptor) setting PDG

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

= @ Serial Cor i==dinng Interface (SCIc, SCI
scm | 1

) 5ol
| = ]

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

5. Leave the data format settings at the default.

Use this channel -
2

tode zettings

tode; |.~’-‘-.synchmnnus mode w |

Function selection: [lHeceplion v| ]

[] Enable mulki-processor communications function

[1Enable noize canceling function

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

6. Set the bit rate to “9600bps”.

Tranzfer zpeed

todule operating clock [PCLE] frequency: |

a.nuuuuu| bHz

vl

Trangfer clock: | Internal clock.
6
[Bit rate: 3600 bps Actual value:
Errar:

9375.000000 bps

-2.343750 %

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

D ata transmizzion method, D ata reception method

7]

D ata reception method: Motify the reception completion of all data by function cal

. @

Receive end notification funchion name: |50i1 ReFunc

R20UT2274EJ0102 Rev.1.02
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(7) Pin setting PDG

The RXD1 can be assigned to RXD1 (P96) or RXD (PD5) or RXD (PF2). Select the pin function
assignment as follows.

1. Select “SYSTEM” tab.

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

3. Select “Perifheral pin usage” tab.

4. Select “SCI1” from the perifheral module list.

5. When the mouse pointer is placed on “assignment” column of RXD1 line, a dropdown button is
displayed. Select “PD5/GTIOCLA/RXD1/SMISO1/SSCL1/IRQ6” from the dropdown list.

= 2 System o 2 GPT3 # | Pin name Pin function
GPT4 Jaka reception
& Pin (Multifunction pin controller GPTS Dfizaztlan
S5C01
pTion SeTing GPTE

Agzsighment FinMo. | Direction | 5

. . . . Lt I SR ] I FALE
-l Register Wtite Protection Function GPT SISO PE2/CS #/ED1 /5MIS 01 /55001 ARG
[=Tuih] S5Dal
SMOSN
SC13 SCKd
Eﬁgé CTS1#
RIICT RTS14#
RSPID 5514

SYSTEM )

(8) Generating source files PDG

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

(9) Preparing the HEW project HEW

Start the HEW and make RX63T workspace. For details on making HEW project, refer to section 4.1.1
(10), Preparing the HEW project.

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

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

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

/linclude "R_PG_<PDG project name>.h"
#include "R_PG_rx63t_demo4.h"

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

/ISCI1 reception data storage area
uint8_t re_data[10] = "---------- "

void main(void)

{
//Set up the clocks (wait cycle insertion)
R_PG_Clock_WaitSet(0.01);
/I Set up the SCIO
R_PG_SCI_Set_CO0();
/I Set up the SCI1
R_PG_SCI_Set_C1();
/I Start SCI1 reception (number of data : 10)
R_PG_SCI_StartReceiving_C1( re_data, 10 );
/I Start SCI0 transmission (number of data : 10)
R_PG_SCI_StartSending_CO( tr_data, 10 );
while();

}

/ISCIO0 transmission end notification function

void SciOTrFunc(void)

{
//Stop SCI0O communication
R_PG_SCI_StopCommunication_CO0();

}

/ISCI1 reception end notification function
void ScilReFunc(void)

{
//Stop SCI1 communication
R_PG_SCI_StopCommunication_C1();
}
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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 4.1.1 (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

]

e OBt x & @0

..... R [0]
..... R [1]
..... R [21
..... R [3]
..... R [4]
..... R [51]
..... R [&]
..... R [71
..... R [B]
..... R [2]

H'S49
H'ge
H'17
H'4ec
H'cH
H'85
H'a3
H'"40
H'10
H'S%9&

mop | LE-£ @

00001028
00001028
000010289
00001028
0000102B
00o0102C
00001020
0000102E
0000102F
00001030
00001031

(uinté& t)
(uint& t)
(uintf t)
(uintf t)
(uint& t)
(uinté& t)
(uinté& t)
(uinté& t)
(uinté& t)
(uint& t)

g b et b bt bt bt g [

(uint8 £[10]})

[Current Scopel]

4 [ v\ watch1 4 watchz } watch3 # 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.

HEW

R20UT2274EJ0102 Rev.1.02
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Name Value
SR W r= data "ABCDEFGHIJ"
----- [01 H'41 'A'
----- [1] H'42 'B'
----- 121 H'43 'C'
----- [3] H'44 'D'
----- 141 H'45 'E'
----- [5] H'46 'F'
----- (€] H'47 'G'
----- [7] H'48 'H'
----- [8] H'49 '1"
----- [9] H'4a 'J'
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4.5 When the CubeSuite+ is in Use with Renesas starter kit for RX63T(144-pin)

This section introduces the usage of the PDG by giving instructions on how to use the PDG and CubeSuite+ to

create a tutorial program that implements the following operations on the Renesas Starter Kit board for the
RX63T(144-pin).

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

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

4 )
PDG : Operations in the PDG
CubeSuite+ : Operations in the CubeSuite+
- J
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4.5.1  An LED blinking on Compare Match Timer (CMT) interrupt

The LED2 on RSK board is connected to P73. In this tutorial, Compare Match Timer and 1/O port will be set
up to blink this LED as follows.

Note : If there is a switch that enables/disables P73 on the RSK board, enable it.

- Turn on the LED ‘
LED?2 at compare match
(odd number of times)
-Turn offthe LED @
at compare match
(even number of times)

CMT counter value

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

LED ON LED OFF LED ON LED OFF
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(1) Making the PDG project PDG :
Project new rgl
Make the new PDG project “rx63t_demo5”. For details
i X Project name:
on how to make the new PDG project, refer to section
| mE3t_dermod |
4.1.1 (1), Making the PDG project. Diroctop
Set the CPU type as follows. |c:\,enesas\pD52_pmi | [m
Series : RX600 Device selaction
GrOUp - RX63T Series: |F|.‘><EDD v|
Part No. : R5SF563TEADFB Group: | RXBIT |
: |
Note: If another type of chip is mounted on your el EESETT |
RSK board, select corresponding CPU type. Package. (PLOPOT 44K 44 |
ROM capacity: | a1 2K| bigteqs]
Rk capacity: |743K| biytelz)
[. Ok J [ Cancel l

(2) Clock setting PDG

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

(3) Endian setting PDG

For the endian setting, refer to section 3.3, Endian.
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(4) 1/0 Port setting PDG

The LED2 on RSK is connected to P so set P73 to output port.

1. Select “I/O” tab
2. Select “Port 7”
3. Check “P73”

4. Select “Output”

" PDG2 - [rx63t demo5.pd2 *]

@ File  Wiew Tool Help
DEeE B% B
= @ IO Ports -
Uzed az an /0 port Direction Enable input pull-up rezistor
P70 [Fl Input
P71 F1 Input
P72 O 3 Input 4
P73 W Output b v
o FartB v |4 >
SYSTEM I LYo IC#\C | LPC I ICUb IBuses I DMACA I DTC(a 1/0 TU3 | POES | GPT | CMT | WD < ﬂ

Generated Source File Information

e om [5r

(5) CMT setting-1

In this tutorial, CMTO is used.

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

“* PDG2 - [rx63t_demo5.pd2 =]
B2 File  View Tool Help - &
IDEH BB B 2

= 43 Compare Match Timer (GMT)

=B ATt O .

T it

@ o e P ]

CM S
Unit 1 2 CMTO | cMT1 |

) GMT2
L) CMTE l Use this channel l

Count gettings 3

Count source: Internal clock [PCLE/S)
Count source frequency: 1 0.375000 1

L /7~ £
I LPC I ICUb IBuses I DMACA I DTCa I Lo I MTUS I POES I GPT ‘@EMT I)\MDTA I I'WDTa ISCI Iﬂﬂ

Generated Source File Information

1>

Ready CAP [NUM |SCRL
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(6) CMT setting—2 PDG

Set the other items as follows.

-Count source: Internal clock(PCLK/512)
-Interrupt operating period: 500 msec

Count gettings

Count source: | Internal clock [PCLE./S12) w

Count source fregquency: 0.005353| MHz

Interrupt operating period; 500 | meee w || Actual value; BO0.053333 meec
Error; 0010667 %

Compare match value [CMCOR]): 2929}

=4

Compare match values are
automatically calculated

(7) CMT setting-3 PDG

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

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

[]ilz¢ compare match ntermpt fCRINE

erupt request destination; | CFU

CPU interrupt priority level: 152

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

(8) Generating source files PDG

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

4.1.1 (9), Generating source files.

R20UT2274EJ0102 Rev.1.02 RENESAS

May 16, 2014

Page 120 of 429



RX63T Group Peripheral Driver Generator Reference Manual

Tutorial

(9) Preparing the CubeSuite+ project

CubeSuite+

Start the CubeSuite+ and make RX63T workspace.

-
Create Project

Using microcontroller : RSF563TEAXFB(144pin)
Kind of project : Application(CC-RX)

Microcontroller:

Using microcontroller:

5 (Search microcontroller)

3 REFS63TCEXFH(I12pin)
-3 RSFE63TCEXFP(I00pin)

| i DECEATTE L R O0minl

Kind of project: | Application(CC-RX)
Project name: ;-r>_<6_3t_t_:|er_r?05
Place: | CiwlorkSpace

Make the project folder
| C:wlorkSpaceir63t_demoBindt_demoS.mipj

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

9 REFEEITCOXF PL00pin} » | | Product Name:R5F563 TEAXFB
- REFE6ITCEXFAL20ping On-chip ROM size[lBytes] 512
i REFE63ITCEXFEC 44pin) Urechin HAM e e 471

Additional Information:Package=PLOPI44KA-4

[=]

Project to be passed: | (Input projec d Browse...
Copy composition files in the diverted project folder to 3 new project folder.
|
[ ceate [ camcel ][ Hep
A
) _ Project is complete
rx63t_demo3 - CubeSuite+ - [Output] =T T———
File Edit View Project Build Debug Tool Window Help
@ osarn B @K SB[ 0O %S A T EHE A BRI @ ® O =G %=l
SEE R
Project Tree 1 x l roperty | - x
g a I[E rxf3t_demoh Property [ S ][ &
EEB rxfi3t demcS (Project) |= File
% RSFS63TEAXFB (Microcontroller) File name <B3t_demoS mtpj
A, CC-RX (Build Tool) Abso path C:\Work Space'm63t_demo5'm63t_demob mipj

X B Notes
2 RX Simulator (Debug Tool) || Notes
ﬂ')

Program Analyzer (Analyze Tool)
File

£-| dbsct.c

intprg.c
resetprg.c

- rx63t_demob.c
sbrk.c

vecttbl.c
iodefine.h

File name

This is the name of the file to which the information of this main projectis to be saved.

\ Project /

[E0F]

All Messages l,.-"r

F1 !FE 'éFi‘ !!F‘-‘ ”.EFE !!FE HF‘? 'Fﬂ | }F& i!ﬂﬂ :m |pe
1 Line 1 Column Read only gquISCONNECI'
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(10) Adding the generated source files to the CubeSuite+ project

1. To add source files to CubeSuite+, click T'L"j‘

on the tool bar.

2. This is a linkage setting of RPDL library.

PDG

When using multiple lib files, linkage order can be set in this dialog box.

3. Source files are added to CubeSuite+.

Library link priority setup

Set the priarity in which arder libraries are linked.

Priarity high -4 B enesas\ P0G 2B RHEITNBREST Tibran 144 Title b

Pricrity low <

o B

| &

! Ok ! Cancel

¥

Added source files are put in "AddFromPDG" category.

Project Tree

2 @8

1 x

CubeSuite+

RN {rx63t_demo5 (Project)*
: R5F563 TEAxFB (Microcontroller)

., CC-RX (Build Tool)

25! RX Simulator (Debug Tool)
-“) Program Analyzer (Analyze Tool)
P File

ﬂ Build tool generated files
& dbsct.c

‘d resetprg.c

‘ﬂ rdf3t_demob.c

ﬂ sbrk.c

0] iodefine.h
b sbrih

"J stacksct.h
"J typedefine.h
| vecth

[ 1] AddFremPDG
Ll SYSTEM
m-L 110

- cmT

i_src

=] R_PG_n63t_demoS.h
-i'J R_PG_IntFuncsExtern.h
i..h=| R_PG_RPDL_headers.h

R20UT2274EJ0102 Rev.1.02
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(11) Making the program on CubeSuite+ CubeSuite+

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

/linclude "R_PG_<PDG project name>.h"
#include "R_PG_rx63t_demo5.h"

bool led=false;

void main(void)
{

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

//Set up port P73

R PG IO _PORT_Set P73();
//Set up the CMT
R_PG_Timer_Set CMT_UO_CO0();
/[Start the CMT count
R_PG_Timer_StartCount_ CMT_UO0_CO0();
while(1);

}

/I Compare match interrupt notification function
void CmtOIntFunc(void)

R_PG_IO_PORT_Write_P73(1); //Initial output value

{
if( led ){
[[Turn off the LED
R _PG_IO_PORT Write P73(1);
led = false;
}
else{
[[Turn on the LED
R_PG_IO_PORT_Write_P73(0);
led = true;
}
}
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(12) Connecting to the emulator, building the program, downloading and executing CubeSuite+

1. Connect to the emulator.

File Edit View Project Build DEbug|TDDI Window Help
@ start | [J @ ¢ %|5 Download > &g
SRR R Build & Download 6 |
L=
Project Tree =3 Connect to Debug Tool
- E
8 D g Heot Plug-in N .
2. Configure the option setting and build the program.
File Edit | View | Project Build Debug Tocl Window Help
&, Star ol Reojact Tree & & - &

& &

Property )

ﬁF‘erert}' Disassembl&1| -

L

@

Z

| Code Generator Preview ™

i

View T

¥

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

File Edit View Project Build Debug Teol Window Help
ot S X DE 2 HER T EHE A GBRN @ DM =0 d
SO EEH
Project Tree T x E m63t_demo5.c® |Prnperty m Disassemblel A
5 © 8 4, CC-RX Fropetty B
=% x63t_demo3 (Project)* El Build Mode =
RS FAAS TR B=ulic o controller) Build mode Default Build
4, CC-RX (Build Tool) CRCEN )
DY F1 (Ceri DeberyTool) Microcontroller type RXE00 series (-cpu=rcB00)
N B Endian type for data Little-endian data {-endian=little) =
: Program Analyzer (Analyze Tool) Founding method for floating-point round 10 NEcrss a5
@ File Handling of denormalized numbers in floating-point constants =ndles as zeros (-denamalize=off)
Precision of the double type and long double type Handles in double precision (-dbl_size=8) E|

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

Selects the ion type size
Order of bit-field members

¥

Handles in single precision (-dbl_size=4)
Handles in double precision {-dbl_size=8)

Allocates from right {-bit_order=right)

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

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

Branch width size

Base register for ROM

MNofunpack)

MNo{noexception)

Noti=off)

MNone (fint_register=0)

Compiles within 24 bits {(-branch=24)
MNane

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

ompile Options /{ AssembleOptions 4 LinkOpt'luns{{ Library Generate Options / -

Commeon Options
1 Open Hel.. ”FE Rename ||F3 Find Next ||F‘|' Replace o ”FE Build & D.. ”F"l Build Proj.. ”Fﬂ Ignore Br.. ”]JFS' Set/Delet.. ”‘TﬂS{Ep QOver ”"ﬁ'Step In ”qr'_' ump to F..

(=) BREAK

Dmmnmm ]ODRJ(El[Serial) (%) Mot measured

¥

Build button

R20UT2274EJ0102 Rev.1.02
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3. Download the program.

g™

| i Download button

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

Reset go button

5
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4.6  When the e2 studio is in Use with Renesas starter kit for RX63T(144-pin)

46.1 Data transfer between SClc channels 0 and 1

In this tutorial, SCI channel 0 and 1 will be set up to transfer data in asynchronous mode. Connect the

transmission pin of channel 0 (TXDO) and the reception pin of channel 1 (RXD1) on the RSK board as
follows.

JA2 v

(6

1 TXDO

Note : If there are switches that enables/disables TXDO0 and RXD1 on the RSK board, enable it.

(1)  Preparing the e2 studio project

Start the e2 studio and make RX63T workspace.
’ C Project

C Project

Create C project of selected type |

Project name:  rx63n_demos

Use default location

Project type

: Executable(Renesas) *Sample Project
Toolchains :

Renesa RXC Toolchain

D:¥PDG_Test¥e2s ws_eng¥rx63n_demod

Create Directory for Project

Project type: Teolchains:

4 (= Executable (Renesas)
# Sample Project

@ Sample Project
> (= Debug-Only Project
> (= Executable (IAR)

KPIT GNUARM-RZ-EABI Teolchain
KPIT GMURLT78-ELF Toolchain
KPIT GMURX-ELF Toclchain

IRenesa& RXC Toolchain '

<» VBOO Standalone Executable (Green Hills)
£» VBOO0 Standalene Static Library (Green Hills)
<» V800 ThreadX Executable (Green Hills)

> = Makefile project

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

@j < Back Next = l [ Einish l ’ Cancel
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— |
[eF] C Project B>
@2 studio - Project Generation F{)
Select Target Specific Settings L
Toolchain Version : [v2.01.00 - p
Debug Hardware: [El vl &%
Data endian : [Liﬂi&emﬁm data v] :
2
s et o
W
Select Configurations: Select Target : RS5F563TEAxFB
[¥] Hardware Debug : Debug using hardware
Debug using Simulater @ Debug using simulator
Release (no debug) * Project without any debug information
Build configurations will be created in the project only for the selected debug mode options, however by default the project will be built for the
active configuration i.e., first configuration selected from group. Based on the device selection you made (RX600) the debug hardware (E1) and
debug target (RSF563TEAXFB),debug configuration will be automatically created for you.
@ < pack Il Next > | [ Einish ] | Cancel
r e
- ol S B S
File Edit Source Refactor Navigate Search Project Run  Window Help |

3 () Welcome 51 e
I

Project is complete

RENESAS
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(2) Making the PDG project m
Make the new PDG project “rx63t_demo4”. For details
on how to make the new PDG project, refer to section

4.1.1 (1), Making the PDG project.
Set the CPU type as follows.

Proiect new

Project name:

|r4E3t_demos

Series : RX600
Group : RX63T
Part No. : R5F563TEADFB

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

Directon:

|c:'\lenesas'\F’DG2_pmi

| Browse...

Device srlechon

S eries; | Fi<E00 w |
Group: | FxBaT w |
Part Mo.: | REFEEITEADFE v!
Package: !F'LQF'EH 44K At |
ROM capacity: !—512K\ byte(s]
Rékd capacity: |—45‘K| byte(s]

I.

OF. ][ Cancel ]

(3) Clock setting PDG

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

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

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

(4) Endian setting PDG

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

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

“* PDG2 - [rx63t demod pd2 ]
View Toaol Help

Channel:

Usze this channel

Mode zettings
I ade:

Function selection;

5Pl made:

Enable multi-processor communications function

Enable noize canceling function

<

|0 of receiving station:

b
>

ICUb [ Buses I DMACH I DTCa [ 1o I MTUZ I_POES I GPT I CMT I WOTA I I'v‘(DTa I SCI

Generated Source File Infarmation

CRC | S12ADE | DOC

Ready mmlﬁ
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PDG

(6) SCIO (transmitter) setting

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

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

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

5. Leave the data format settings at the default.

Ilze thiz channel
-2
| 3

tdode: [|.t'-‘«synchrnnous mode w | J

tode zettings

Function selection: [lTransmissiDn V| ]

[ 4]

[] Enable multi-processor communications function

Enable noige cancelling function

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

Data direction: | LSE-first v |

6. Set the bit rate to “9600bps”.

Transfer speed

todule operating clock [PCLE] fregquency: |

3_nunnnn| MHz

Transfer clock: | Internal clock b |
6
[Eit rate: 9600 bps Actual value: 9375.000000 bps
Error;

-2.343750 %

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

[1ata tranzmizzion method, D ata reception method

7 |

[ata transmizsion method: | Motify the tranzrmiszion completion of all data by function call L% | 9
Transmit end notification function name: | ScilTFunc ‘
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(7)  SCI1 (receptor) setting PDG

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

= @ Serial Cor i==dinng Interface (SCIc, SCI
scm | 1

) 5ol
| = ]

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

5. Leave the data format settings at the default.

Use this channel -
2

tode zettings

tode; |.~’-‘-.synchmnnus mode w |

Function selection: [lHeceplion v| ]

[] Enable mulki-processor communications function

[1Enable noize canceling function

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

6. Set the bit rate to “9600bps”.

Tranzfer zpeed

todule operating clock [PCLE] frequency: |

a.nuuuuu| bHz

vl

Trangfer clock: | Internal clock.
6
[Bit rate: 3600 bps Actual value:
Errar:

9375.000000 bps

-2.343750 %

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

D ata transmizzion method, D ata reception method

7]

D ata reception method: Motify the reception completion of all data by function cal

. @

Receive end notification funchion name: |50i1 ReFunc

R20UT2274EJ0102 Rev.1.02
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(8) Pin setting PDG

The RXD1 can be assigned to RXD1 (P96) or RXD (PD5) or RXD (PF2). Select the pin function
assignment as follows.

1. Select “SYSTEM” tab.

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

3. Select “Perifheral pin usage” tab.

4. Select “SCI1” from the perifheral module list.

5. When the mouse pointer is placed on “assignment” column of RXD1 line, a dropdown button is
displayed. Select “PD5/GTIOCLA/RXD1/SMISO1/SSCL1/IRQ6” from the dropdown list.

= 2 System o 2 GPT3 # | Pin name Pin function
GPT4 Jaka reception
& Pin (Multifunction pin controller GPTS Dfizaztlan
S5C01
pTion SeTing GPTE

Agzsighment FinMo. | Direction | 5

. . . . Lt I SR ] I L]
-l Register Wtite Protection Function GPT SISO PE2/CS #/ED1 /5MIS 01 /55001 ARG
[=Tuih] S5Dal
SMOSN
SC13 SCKd
Eﬁgé CTS1#
RIICT RTS14#
RSPID 5514

SYSTEM )

R S—

(9) Generating source files PDG

To generate source files, click on the tool bar. For details on generating source files, refer to section
4.1.1 (9), Generating source files.
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(10) Adding the generated source files to the e2 studio project

PDG

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

project.

A file is added to the project of e2 studio.
An added file is registered by a folder image of a generation source of Peripheral Driver Generator.

E&| &
L= rX63t_demos

> i Includes

4 2 sre
4 = rxB3t_demos

> =% i_Src

> [n] R_PG_IntFuncsExte
> [n R_PG_RPDL_heade
> [n] R_PG_rx63t_demo

|®] rx63t_demos.pd2

=

-

m

-
[ Project Explorer 53 =

s g dbsct.c
> [n] iedefine.h 7
M | m | o
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(11) Making the program on e2 studio

By changing the part of “main” function, make the following program on €2 studio.

/linclude "R_PG_<PDG project name>.h"
#include "R_PG_rx63t_demo5.h"

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

/ISCI1 reception data storage area
uint8_t re_data[10] = "---------- "

void main(void)

{
//Set up the clocks (wait cycle insertion)
R_PG_Clock_WaitSet(0.01);
/I Set up the SCIO
R_PG_SCI_Set_CO0();
/I Set up the SCI1
R_PG_SCI_Set_C1();
/I Start SCI1 reception (number of data : 10)
R_PG_SCI_StartReceiving_C1( re_data, 10);
/I Start SCI0 transmission (number of data : 10)
R_PG_SCI_StartSending_CO( tr_data, 10 );
while();

}

/ISCIO transmission end notification function
void SciOTrFunc(void)
{
//Stop SCI0O communication
R_PG_SCI_StopCommunication_CO0();
}

/ISCI1 reception end notification function
void ScilReFunc(void)

{
//Stop SCI1 communication
R_PG_SCI_StopCommunication_C1();
}
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(12) Connecting to the emulator, building the program and downloading

Debug - rx63t_demo5/src/rx63t _demo5.c - e2 studio

P

Edit Source Refactor Navigate Search Project Run  Window Help
New AltsShifteN » WS 3R | v Qv Q -
Open File... Quick Access B | f& ¢/C++ |35 Debug
Close cerl+w
e st X eset_program.c = 08 =0 ® = B8
ose rl+Shift+
R_PG_I0_PORT SetPortNotAvails » AR e
Save Ctrl+5
! . //Set up the cleocks (wait cyc -
Save As... R_PG_Clock_WaitSet(2.81); £ main(void
Save All Ctrl+5Shift+5 /7 Set up the SCTo o R_PG_6
Revert R_PG_SCI_Set_CB(); & ftr_data
i // set up the 5CI2 © re—'_jata :
& Rename... F2 R_PG_SCI_Set_C2(); e main(void
= @ Sci0TrFun
#7 Refresh F5 // Start 5CI2 recepticn (numkl= .
Convert Line Delimiters To » R_PG_SCI_StartReceiving c2( r| @ Sci2Refur
A& abort{voic
Print... Ctri+P // Start 5CI@ transmission (r
R_PG_SCI_StartSending C8( tr_
Switch Workspace 3
hile(1);
Restart while(1) i
4 1 3 « [ v
g2y Import... l | E—
ey Export... . . . o T . - = "
Properties Alt+Enter o -
1 rx63n_demo5.c [rx63n_demos/src] play at this time.
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4.download a program.

(13) Adding the variable of the reception data

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

#

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

(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.

[ESREERT)
& Expressions 52 <k E||=E=‘ S7&|L=<_n}'=_'¢|'ﬁ><¢3' Y= 0
Expression Type Value o
a4 (= re_data uint8_t [10]  0x428 <re...
G- re_data[0] uint8_t 65 A’
G- re_data[1] uint8_t 66 'B'
t9= re_data[2] uint8_t 67 'C'
G- re_data[3] uint8_t 68 'D'
9= re_data[4] uint8_t 69 'E
¢9= re_data[5] uint8_t 70'F
G- re_data[6] uint8_t 71'G
G- re_data[7] uint8_t 72'H
9= re_data[8] uint8_t 73T
G- re_data[9] uint8_t 747
=r Add new expres
4 3
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5. Specification of Generated Functions

Table 5.1 shows generated functions for the RX63T.

Table 5.1  Generated Functions for the RX63T
Clock-generation circuit

Generated Function

Description

R_PG_Clock_Set

Set up the clocks

R_PG_Clock_WaitSet

Set up the clocks (wait cycle insertion)

R_PG_Clock_Start MAIN

Start the main clock oscillator

R_PG_Clock_Stop_MAIN

Stop the main clock oscillator

R_PG_Clock_Enable_MAIN_ForcedOscillation

Enable the main clock forced oscillation

R_PG_Clock_Disable_MAIN_ForcedOscillation

Disable the main clock forced oscillation

R_PG_Clock_Start 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 PLL

Start the PLL circuit

R_PG_Clock_Stop_PLL

Stop the PLL circuit

R_PG_Clock_Enable_BCLK_PinOutput

Enable BCLK pin output

R_PG_Clock_Disable_BCLK_PinOutput

Disable BCLK pin output

R_PG_Clock_Enable_MAIN_StopDetection

Enable the main clock oscillation stop
detection function

R_PG_Clock_Disable_MAIN_StopDetection

Disable the main clock oscillation stop
detection function

R_PG_Clock_GetFlag_MAIN_StopDetection

Acquire the main clock oscillation stop
detection flag

R_PG_Clock_ClearFlag_MAIN_StopDetection

Clear the main clock oscillation stop
detection flag

R_PG_Clock_GetSelectedClockSource

Acquire the current internal clock source

R_PG_Clock_GetClocksStatus

Acquire the status of the clocks

Voltage Detection Circuit (LVDA)

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

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

Crear the overflow flag

R_PG_CAC_StartMeasurement

Start the measurement
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R_PG_CAC_StopMeasurement

Stop the measurement

R_PG_CAC_GetStatusFlags

Acquire the CAC status flags

R_PG_CAC_GetCounterBufferRegister

Acquire the counter buffer register
(CACNTBR) value

R_PG_CAC_StopModule

Shut down the CAC

Low Power Consumption

Generated Function

Description

R_PG_LPC_Set

Set up the low power consumption functions.

R_PG_LPC_Sleep

Enter sleep mode

R_PG_LPC_AlIModuleClockStop

Enter all module clock stop mode

R_PG_LPC_SoftwareStandby

Enter software standby mode

R_PG_LPC_DeepSoftwareStandby

Enter deep software standby mode

R_PG_LPC_IOPortRelease

Release retained 1/O port state

R_PG_LPC_GetPowerOnResetFlag

Acquire the value of the power-on reset flag

R_PG_LPC_GetLVDDetectionFlag

Acquire the value of the LVD detection flags

R_PG_LPC_GetDeepSoftwareStandbyResetFlag

Acquire the value of the deep software

standby reset flag

R_PG_LPC_GetStatus

Get the status of the low power consumption

functions

R_PG_LPC_WriteBackup

Write data into the deep standby backup

registers

R_PG_LPC_ReadBackup

Read data from the deep standby backup

registers

Register Write Protection Function

Generated Function

Description

R_PG_RWP_RegisterWriteCgc

Enables or disables writing to registers

associated with the clock generation circuit

R_PG_RWP_RegisterWriteModeLpcReset

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

power comsumption, and software reset

R_PG_RWP_ReqgisterWriteLvd

Enables or disables writing to registers

associated with LVD

R_PG_RWP_RegisterWriteMpc

Enables or disables writing to pin-function

selection registers

R_PG_RWP_GetStatusCgc

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

generation circuit is enabled or disabled

R_PG_RWP_GetStatusModelLpcReset

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

software reset is enabled or disabled

R_PG_RWP_GetStatusLvd

Acquires a value indicating whether writing to

registers associated with LVD is enabled or
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disabled

R_PG_RWP_GetStatusMpc

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

Interrupt controller (ICUb)

Generated Function

Description

R_PG_Extinterrupt_Set_<interrupt type>

Set up an external interrupt

R_PG_Extinterrupt_Disable_<interrupt type>

Disable the setting of an external interrupt

R_PG_Extinterrupt_GetRequestFlag_<interrupt type>

Get an external interrupt request flag

R_PG_Extinterrupt_ClearRequestFlag_<interrupt type>

Clear an external interrupt request flag

R_PG_Extinterrupt_EnableFilter_<interrupt type>

Re-enable the digital filter

R_PG_Extinterrupt_DisableFilter_<interrupt type>

Disable the digital filter

R_PG_Softwarelnterrupt_Set

Set up the software interrupt

R_PG_Softwarelnterrupt_Generate

Generate the software interrupt

R_PG_Fastinterrupt_Set

Set an interrupt as the fast interrupt

R_PG_Exception_Set

Set exception handlers

Buses

Generated Function

Description

R_PG_ExtBus_PresetBus

Set the bus priority

R_PG_ExtBus_SetBus

Set the bus pins and the bus error monitoring

R_PG_ExtBus_GetErrorStatus

Acquire the status of bus error generation

R_PG_ExtBus_ClearErrorFlags

Clear the bus-error status registers

R_PG_ExtBus_SetArea_CS<CS area number>

Set up CS area

R_PG_ExtBus_SetEnable

Enable external bus

R_PG_ExtBus_DisableArea_CS<CS area number>

Disable CS area

R_PG_ExtBus_SetDisable

Disable external bus

DMA controller (DMACA)

Generated Function

Description

R_PG_DMAC_Set_C<channel number>

Set up a DMAC channel

R_PG_DMAC_Activate_C<channel number>

Make the DMAC be ready for the start trigger

R_PG_DMAC_StartTransfer_C<channel number>

Start the one transfer of DMAC (Software trigger)

R_PG_DMAC_StartContinuousTransfer_C<channel number>

Start the continuous transfer of DMAC

(Software trigger)

R_PG_DMAC_StopContinuousTransfer_C<channel number>

Stop the software-triggered continuous
transfer of DMAC

R_PG_DMAC_Suspend_C<channel number>

Suspend the data transfer

R_PG_DMAC_GetTransferCount_C<channel number>

Get the transfer counter value

R_PG_DMAC_SetTransferCount_C<channel number>

Set the transfer counter

R_PG_DMAC_GetRepeatBlockSizeCount_C<channel number>

Get the repeat/block size counter value

R_PG_DMAC_SetRepeatBlockSizeCount_C<channel number>

Set the repeat/block size count

R_PG_DMAC_ClearlInterruptFlag_C<channel number>

Get and clear the interrupt request flag

R_PG_DMAC_GetTransferEndFlag_C<channel number>

Get the transfer end flag

R_PG_DMAC_ClearTransferEndFlag_C<channel number>

Clear the transfer end flag

R_PG_DMAC_GetTransferEscapeEndFlag_C<channel number>

Get the transfer escape end flag
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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

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 3 (MTU3)

Generated Function

Description

R_PG_Timer_Set_MTU_U<unit number>_<channels>

Set up the MTU

R_PG_Timer_StartCount_MTU_U<unit number>_C<channel

number>(_<phase>)

Start the MTU count operation

R_PG_Timer_SynchronouslyStartCount_MTU_U<unit number>

Start the MTU count operation of two or
more channels simultaneously

R_PG_Timer_HaltCount_MTU_U<unit number>_C<channel

number>(_<phase>)

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_GetTGR_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

Set A/D converter start request cycle set
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number>

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 3 (POE3)

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

General PWM Timer (GPT)

Generated Function

Description

R_PG_Timer_Set_GPT_U<unit number>

Se up the GPT

R_PG_Timer_Set_GPT_U<unit number>_C<channel number>

Set up the GPT channel

R_PG_Timer_StartCount_GPT_U<unit number>_C<channel

number>

Start the GPT count operation

R_PG_Timer_SynchronouslyStartCount_GPT_U<unit number>

Start the GPT count operation of two or more

channels simultaneously

R_PG_Timer_HaltCount_GPT_U<unit number>_C<channel

number>

Halt the GPT count operation

R_PG_Timer_SynchronouslyHaltCount_GPT_U<unit number>

Halt the GPT count operation of two or more
channels simultaneously

R_PG_Timer_SetGTCCR_<GTCCRn>_GPT_U<unit
number>_C<channel number>

Set the value to the compare capture register
(GTCCRn n:Ato F)

R_PG_Timer_GetGTCCR_GPT_U<unit number>_C<channel
number>

Get the value from the compare capture
registers (GTCCRAto F)

R_PG_SetCounterValue_GPT_U<unit number>_C<channel
number>

Set the GPT counter value

R_PG_GetCounterValue_GPT_U<unit number>_C<channel
number>

Get the GPT counter value

R_PG_SynchronouslyClearCounter_GPT_U<unit number>

Clear the counter of two or more channels

simultaneously

R_PG_SetCycle_GPT_U<unit number>_C<channel number>

Set the value to the timer cycle setting
register (GTPR)

R_PG_Timer_SetBuffer_Cycle_GPT_ U<unit

Set the value to the timer cycle setting buffer
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number>_C<channel number>

register (GTPBR)

R_PG_Timer_SetDoubleBuffer_Cycle_ GPT_ U<unit
number>_C<channel number>

Set the value to the timer cycle setting
double-buffer register (GTPDBR)

R_PG_Timer_SetAD_GPT_ U<unit number>_C<channel
number>

Set the value to the A/D converter start
request timing register A, B (GTADTRA, B)

R_PG_Timer_SetBuffer_AD_GPT_ U<unit number>_C<channel

number>

Set the value to the A/D converter start
request timing buffer register A, B
(GTADTBRA, GTADTBRB)

R_PG_Timer_SetDoubleBuffer_AD_GPT_ U<unit
number>_C<channel number>

Set the value to the A/D converter start
request timing double-buffer register A, B
(GTADTDBRA, GTADTDBRB)

R_PG_Timer_SetBuffer <GTDVn>_GPT_ U<unit
number>_C<channel number>

Set the value to the timer dead time buffer
register U, D (GTDVU, GTDVD)

R_PG_Timer_GetRequestFlag_GPT_ U<unit
number>_C<channel number>

Acquire and clear the GPT interrupt flag

R_PG_Timer_GetRequestFlag_GPT_ U<unit number>

Acquire and clear the GPT unit interrupt flag

R_PG_Timer_GetCounterStatus_GPT_ U<unit
number>_C<channel number>

Get the counter status

R_PG_Timer_BufferEnable_GPT_ U<unit number>_C<channel
number>

Enable the buffer operation

R_PG_Timer_BufferDisable_ GPT_ U<unit number>_C<channel

number>

Disable the buffer operation

R_PG_Timer_Buffer_Force_GPT_ U<unit number>_C<channel
number>

Execute forcible buffer transfer

R_PG_Timer_CountDirection_Down_GPT_ U<unit
number>_C<channel number>

Set the count direction to down-counting

R_PG_Timer_CountDirection_Up_GPT_ U<unit
number>_C<channel number>

Set the count direction to up-counting

R_PG_Timer_SoftwareNegate  GPT_ U<unit
number>_C<channel number>

Control GTIOCnA and GTIOCnB pin output
negation by software (n:Channel number)

R_PG_Timer_StartCount_LOCO_GPT_ U<unit number>

Start the LOCO count

R_PG_Timer_HaltCount_ LOCO_GPT_ U<unit number>

Halt the LOCO count

R_PG_Timer_ClearCounter_LOCO_GPT_ U<unit number>

Clear the LOCO count value register

R_PG_Timer_lInitialiseCountResultValue_LOCO_GPT_ U<unit
number>

Initialize the LOCO count result registers

R_PG_Timer_GetCounterValue_LOCO_GPT_ U<unit number>

Get the value of the LOCO count value
register

R_PG_Timer_GetCounterAverageValue_LOCO_GPT_ U<unit
number>

Get the LOCO count result average value

R_PG_Timer_GetCountResultValue_LOCO_GPT_ U<unit
number>

Get the LOCO count result registers value

R_PG_Timer_SetPermissibleDeviation_LOCO_GPT_ U<unit

number>

Set the LOCO count upper/lower permissible

deviation value

R_PG_Timer_StopModule _GPT_ U <unit number>

Shut down the GPT unit
Compare Match

Compare Match Timer (CMT)
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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_SetConstantRegister_CMT_U<unit number>_C<channel

number>

Set the CMT constant register value

R_PG_Timer_StopModule _CMT_Ux<unit number>

Shut down the CMT unit

Watchdog Timer (WDTA)

Generated Function

Description

R_PG_Timer_Start WDT

Set up the WDT and start the count

R_PG_Timer_RefreshCounter WDT

Refresh the counter of WDT

R_PG_Timer_GetStatus WDT

Acquires the status flag and count value of
WDT

Independent Watchdog Timer (IWDTa)

Generated Function

Description

R_PG_Timer_Start_IWDT

Sets up the IWDT and starts its timer

R_PG_Timer_RefreshCounter_IWDT

Refresh the counter

R_PG_Timer_GetStatus_IWDT

Acquires the status flag and count value of
IWDT

Serial Communications Interface (SClc, SCld)

Generated Function

Description

R_PG_SCI_Set_C<channel number>

Set a SCI channel

R_PG_SCI_SendTargetStationID_C<channel number>

Transmits the ID code of the receiving
station

R_PG_SCI_StartSending_C<channel number>

Start the data transmission

R_PG_SCI_SendAllData_C<channel number>

Transmit all data

R_PG_SCI_I2CMode_Send_C<channel number>

Transmit data by simple I°C bus interface

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 1’c
mode

R_PG_SCI_SPIMode_Transfer_C<channel number>

Transmit data by simple SPI mode

R_PG_SCI_SPIMode_GetErrorFlag_C<channel number>

Get the serial reception error flag in the
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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,
1,2,3,0r12)

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_12C_StopModule_C<channel number>

Shut down the 1°C bus interface channel

Serial Peripheral Interface (RSPI)

Generated Function

Description

R_PG_RSPI_Set_C<channel number>

Set up a RSPI channel

R_PG_RSPI_SetCommand_C<channel number>

Set commands

R_PG_RSPI_StartTransfer_C<channel number>

Start the data transfer

R_PG_RSPI_TransferAllData_C<channel number>

Transfer all data

R_PG_RSPI_GetStatus_C<channel number>

Acquire the transfer status

R_PG_RSPI_GetError_C<channel number>

Acquire the error flags

R_PG_RSPI_GetCommandStatus_C<channel number>

Acquire the command status

R_PG_RSPI_LoopBack<loopback mode>_C<channel number>

Set loopback mode

R_PG_RSPI_StopModule_C<channel number>

Shut down a RSPI channel

CRC Calculator (CRC)
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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 CRC calculation result
R_PG_CRC_ClearResult Clear the CRC calculation result
R_PG_CRC_StopModule Shut down CRC Calculator

12-Bit A/D Converter (S12ADB)

Generated Function Description
R_PG_ADC_12_Set_S12AD<unit number> Sets up the 12-bit A/D converter
R_PG_ADC_12_StartConversion_S12AD<unit number> Starts A/D conversion
R_PG_ADC_12_StopConversion_S12AD<unit number> Stops A/D conversion
R_PG_ADC_12_GetResult_S12AD<unit number> Gets the result of A/D conversion of an
analog input
R_PG_ADC_12_GetResult_SelfDiag_S12AD<unit number> Gets the result of A/D conversion as part of
self diagnosis by the A/D Converter
R_PG_ADC_12_StartComparator_S12AD<unit number> Start the comparator
R_PG_ADC_12_StopConparator_S12AD<unit number> Stop the comparator
R_PG_ADC_12_GetComparatorStatusFlag_S12AD Get the comparator status flag
<unit number>
R_PG_ADC_12_StopModule_S12AD<unit number> Shuts down the 12-bit A/D converter

10-Bit A/D Converter (AD)

Generated Function Description
R_PG_ADC_10_Set_AD<unit number> Sets up the 10-bit A/D converter
R_PG_ADC_10_StartConversion_S12AD<unit number> Starts A/D conversion
R_PG_ADC_10_StopConversion_S12AD<unit number> Stops A/D conversion
R_PG_ADC_10_GetResult_S12AD<unit number> Gets the result of A/D conversion of an

analog input, output from the temperature
sensor, or internal reference voltage

R_PG_ADC_10_GetResult_SelfDiag_S12AD<unit number> Gets the result of A/D conversion as part of
self diagnosis by the A/D Converter
R_PG_ADC_10_StopModule_S12AD<unit number> Shuts down the 10-bit A/D converter

D/A Converter (DAa)

Generated Function Description

R_PG_DAC_Set_C<channel number> Set up a D/A converter channel

R_PG_DAC_SetWithinitialValue_C<channel number> Set up a D/A converter channel and input the
data

R_PG_DAC_ControlOutput_C<channel number> Input the data

R_PG_DAC_StopOutput_C<channel number> Stop output

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 data operation circuit
R_PG_DOC_GetResult Acquire the result of data operation
R_PG_DOC_InputData Input data
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R_PG_DOC_UpdateData Update data
R_PG_DOC_StopModule Shut down Data Operation Circuit
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5.1 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, R_CGC_Control

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

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

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

#include “R_PG_default.h”

void func(void)

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

}
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5.1.2 R_PG_Clock WaitSet

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock WaitSet(void)

Set up the clocks (wait cycle insertion)

double wait_time Oscillation stabilization waiting time (in seconds)

true Setting was made correctly
false Setting failed
R_PG_Clock.c

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

Definition

Description

Conditions for
output

Parameter

Return value

File for output

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

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

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Starts the main clock oscillator.
If the main clock is set to be used on GUI, the main clock will start the oscillation in
R_PG_Clock_Set.
Example /Nnclude “R_PG_<PDG 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

Description

Conditions for
output

Parameter

Return value

File for output

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

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

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

void func(void)

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

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

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

void func(void)

{
/IDisable the main clock forced oscillation
R_PG_Clock_Disable_ MAIN_ForcedOscillation();
}
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5.1.7 R_PG_Clock Start LOCO

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock_Start_ LOCO(void)

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

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Starts the low-speed on-chip oscillator (LOCO).
Example /lInclude “R_PG_<PDG 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
Description
Parameter

Return value

File for output

bool R_PG_Clock Stop_LOCO(void)

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

None

true Setting was made correctly
false Setting failed
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 /Nnclude “R_PG_<PDG 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();
}
R20UT2274EJ0102 Rev.1.02 RENESAS Page 154 of 429

May 16, 2014




RX63T Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

51.9 R_PG_Clock Start PLL

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock_Start PLL(void)

Start the PLL circuit

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

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

Definition bool R_PG_Clock Stop_PLL(void)
Description Stop the PLL circuit
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 PLL circuit.
» The PLL circuit cannot be stopped when the PLL circuit is used as the internal clock
source.
Example /Nnclude “R_PG_<PDG project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
{
/[Stop the PLL circuit.
R_PG_Clock Stop_PLL();
}
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5.1.11 R_PG_Clock_Enable_BCLK_PinOutput

Definition bool R_PG_Clock Enable BCLK_PinOutput (void)

Description Enable BCLK pin output

Conditions for TheBCLK pin output has been set on GUI.

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

Details » Enables clock output from BCLK pin.

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

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

#include “R_PG_default.h”

void func(void)

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

}
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51.1 R_PG_Clock_Disable BCLK_PinOutput

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_Clock Enable BCLK_PinOutput (void)
Disable BCLK pin output

The BCLK pin output has been set on GUI.

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Disables clock output from BCLK pin.
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
{
/IDisable BCLK pin output
R_PG_Clock_Disable_BCLK_PinOutput ();
}
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5.1.2 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 /Nnclude “R_PG_<PDG 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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5.1.3 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_<PDG project name>.h" to use this function.
#include “R_PG_default.h”

void func(void)

{
/IDisable main clock oscillation stop detection function
R_PG_Clock_Disable_ MAIN_StopDetection();
}
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5.1.4 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_<PDG project name>.h" to use this function.
#include “R_PG_default.h”

bool stop;

void func(void)

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

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_Clock_ClearFlag_ MAIN_StopDetection (void)
Clear the main clock oscillation stop detection flag

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

None

true Clearing succeeded
false Clearing failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Clears the main clock oscillation stop detection flag.
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
{
/IClear the main clock oscillation stop detection flag
R_PG_Clock_ClearFlag_MAIN_StopDetection();
}
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5.1.6 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

2:Main 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

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

uint8_t clock;

void func(void)

{
/[Acquire the current internal clock source
R_PG_Clock GetSelectedClockSource( &clock );
}
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5.1.7 R_PG_Clock_GetClocksStatus

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Clock GetClocksStatus]( bool* pll, bool* main, bool* loco, bool* iwdt)

Acquire the status of the clocks

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

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

bool* 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)

true Acquisition succeeded

false Acquisition failed

R_PG_Clock.c

R_CGC_GetStatus

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.

/Nnclude “R_PG_<PDG 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, &loco, 0);
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5.2  Voltage Detection Circuit (LVDA)

52.1 R_PG_LVD_ Set

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

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

Example /lInclude "R_PG_<PDG project hame>.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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5.2.2

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

R _PG_LVD_ GetStatus

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_<PDG project hame>.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(&Ivdl_det, &lvdl_mon, &lvd2_det, &lvd2_mon);

if( lvdl_det ){
/[Processing when Voltage Monitoring 1 VVoltage Change is detected

}
if( lvd2_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

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

void func(void)

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

Definition

Description

Parameter

Return value

File for output

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

<Voltage Detection Circuit number>: 1 or 2

Disable Voltage Monitoring n n:lor?2
None

true Setting was made correctly
false Setting failed
R_PG_LVD.c

RPDL function R_LVD_Control
Details This function disables VVoltage Monitoring n. n:1lor?2
Example /lIinclude "R_PG_<PDG 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)

531 R_PG_CAC_Set

Definition
Description
Parameter

Return value

File for output

RPDL function

Details

Example

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

R_CAC_Create

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.

/lInclude “R_PG_<PDG 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();
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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

/Nnclude “R_PG_<PDG 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_FrequencyError ();

}

void funcl(void)

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

}
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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 (FENDF) 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

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

void CacEndIntFunc(void)

{
/[Operation when the measurement end 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();

}
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5.34 R_PG_CAC_ClearFlag_Overflow

Definition

Description

Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_CAC_ClearFlag_Overflow (void)
Clear the overflow flag

The overflow interrupt (OVFF) is set to be enabled on GUI.

None

true Clearing succeeded
false Clearing failed
R_PG_CAC.c

R_CAC_Control

Clear the overflow flag

A case where the setting has been made in the GUI as follows.

The overflow interrupt (OVFF) has been set
CacOvintFunc has been specified as the overflow interrupt (OVFF) notification function
name

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

void CacOvIntFunc(void)

{

/[Operation when the frequency error 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();
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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 corrently
false Setting failed
File for output R_ PG _CAC.c
RPDL function R_CAC_Control
Details » Resume the measurement which has been stopped by R_PG_CAC_StopMeasurement.
Example

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

void funcl(void)

{
//Stop the measurement
R_PG_CAC_StopMeasurement ();
/IClear the frequency error flag
R_PG_CAC ClearFlag_FrequencyError ();
}

void func2(void)

//Start the measurement
R_PG_CAC_StartMeasurement();
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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 » Stop the measurement.
Example Refer to the example of R_PG_CAC_StartMeasurement.
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5.3.7 R_PG_CAC_GetStatusFlags

Definition
Description

Parameter

Return value

File for output

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

Acquire the CAC status flags

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

true Acquisition of the flags succeeded

false Acquisition of the flags failed

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_<PDG project name>.h" to use this function.
#include “R_PG_default.h”
bool g_err;
bool g_end;
bool g_ov;
void func(void)
{
/IAcquire the CAC status flags
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

RPDL function

Details

Example

bool R_PG_CAC_GetCounterBufferREgicter(uintl6_t *cacntbr_val)

Acquire the counter buffer register (CACNTBR) value

bool * cacntbr_val

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

true Acquisition succeeded
false Acquisition failed
R_PG_CAC.c

R_CAC_GetStatus

Acquires the couter buffer register (CACNTBR) value.

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

uintl6_t cacntbr_val;

void func(void)

{

/[Acquire the CAC status flags
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_<PDG 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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5.4  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 /lIinclude "R_PG_<PDG 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);

}
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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_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Enter sleep mode.
R_PG_LPC_Sleep(void);
}
R20UT2274EJ0102 Rev.1.02 RENESAS Page 179 of 429

May 16, 2014




RX63T Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

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.
Example /Nnclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Enter all module clock stop mode.
R_PG_LPC_AlIModuleClockStop (void);
}
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5.4.4 R_PG_LPC_SoftwareStandby

Definition

Description

Parameter

Return value

File for output

bool

R_PG_LPC_SoftwareStandby(void)

Enter software standby mode.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

RPDL function R_LPC_Control
Details This function set the system to software standby mode.
Call R_PG_LPC_Set before calling this function to set the operation during software
standby mode.
Example /Nnclude "R_PG_<PDG 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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5.4.5 R_PG_LPC_DeepSoftwareStandby

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool

R_PG_LPC_DeepSoftwareStandby(void)

Enter deep software standby mode.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

R_LPC_Control

This function set the system to deep software standby mode.
Call R_PG_LPC_Set before calling this function to set the operation during deep

software standby mode and release triggers.

/Nnclude "R_PG_<PDG 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 deep software standby mode.
R_PG_LPC_DeepSoftwareStandby (void);
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5.4.6 R_PG_LPC _IOPortRelease

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

deep software standby mode.

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

#include "R_PG_default.h"

void func(void)

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

}
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5.4.7 R_PG_LPC_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 /lIinclude "R_PG_<PDG 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 * Ivd2)

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_<PDG 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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549 R_PG_LPC_GetDeepSoftwareStandbyResetFlag

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool

R_PG_LPC_GetDeepSoftwareStandbyResetFlag(bool *reset)

Acquire the value of the deep software standby reset flag.

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

false Acquisition failed

R_PG_LPC.c

R_LPC_GetStatus

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

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

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

flags simultaneously if needed.

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

bool

void

{

reset;

func(void)

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

if( reset ){
/IProcessing when the deep software standby reset is detected
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5.4.10 R_PG_LPC_GetStatus

Definition bool R_PG_LPC_GetStatus( uint32_t *datal )
Description Get the status of the low power consumption functions.
Parameter uint32_t *datal | The address of storage area for the status data 1
Return value true Acquisition succeeded
false Acquisition failed
File for output R_PG_LPC.h
RPDL function R_LPC_GetStatus
Details «  This function acquires the reset status and deep software standby cancel request flags.
*  When calling this function, the function of RPDL R_PG_LPC_GetStatus is called
directly.
»  The status flags shall be stored in the format below.
datal
b31-b24
0
b23 b22-b20 b19 b18 b17 b16
Reset status (RSTSR) (0: not detected; 1: detected)
Deep software 0 LVvD2 LvVD1l | LVDO | Power-on
standby reset reset
b15-b13 b12 b11-b10 b9 b8
Deep software standby cancel request detection (DPSIFR) (0: not detected; 1: detected)
0 M| 0 |Lvb2 | LvD1
b7-b6 b5 b4 b3 b2 bl b0
Deep software standby cancel request detection (DPSIFR) (0: not detected; 1: detected)
0 IRQ5 IRQ4 IRQ3 IRQ2 IRQ1 IRQO
-DS -DS -DS -DS -DS -DS

*  The RSTSR( LVD detection flags, deep software standby reset flag) and DPSIFR(deep
software standby cancel request flags) are cleared by calling this function.
*  RSTSR.PORF( power-on reset flag) is only initialized by a pin reset.

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

#include "R_PG_default.h"

uint16_t data;

void func(void)

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

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

}
else if( data &0x1){

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

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_LPC_WriteBackup (uint8_t * data, uint8_t count)

Write data into the deep standby backup registers.

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

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

false Setting failed

R_PG_LPC.h

R_LPC_WriteBackup

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

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

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

void funcl(void)

{

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

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

/I Enter deep software standby mode.

R_PG_LPC_DeepSoftwareStandby (void);
}

void func2(void)

{
// Read data from the deep standby backup registers

R_PG_LPC_ReadBackup( r_data, 7);
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5.4.12 R_PG_LPC_ReadBackup

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_LPC_ReadBackup (uint8_t * data, uint8_t count)

Read data from the deep standby backup registers.

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

false Acquisition failed.

R_PG_LPC.h

R_LPC_ReadBackup

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

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

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

void funcl(void)

{

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

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

/I Enter deep software standby mode.

R_PG_LPC_DeepSoftwareStandby (void);
}

void func2(void)

{
// Read data from the deep standby backup registers

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

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

RPDL function

Details
Example

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

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

bool cgc;

bool mode_lpc_reset;
bool Ivd;

bool bOwi,pfswe;

void funcl(void)

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

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

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

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

void func2(void)

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

/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.
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5.5.6 R_PG_RWP_GetStatusModelLpcReset

Definition
Description

Parameter

Return value

File for output

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

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

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

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

Definition bool R_PG_RWP_GetStatusLvd ( bool * Ivd )

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

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

disabled (1: enabled, 0: disabled)

Return value true The value of the flag was successfully acquired.
false Acquisition of the value of the flag failed.
File for output R_PG_RWP.c
RPDL function R_RWP_GetStatus
Details « Acquires a value indicating whether writing to registers associated with LVD is enabled
or disabled.
Example Refer to the example of R_PG_RWP_RegisterWriteCgc.
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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.
R20UT2274EJ0102 Rev.1.02 RENESAS Page 199 of 429

May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

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:
/lInclude "R_PG_<PDG 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:
/Ninclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
bool flag;
/1Set IRQO.
R_PG_Extinterrupt_Set IRQO();
do{
/IAcquire the interrupt request flag for IRQO.
R_PG_ExtInterrupt_GetRequestFlag_IRQO( &flag );
Twhile( ! flag );
func_irq0(); //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

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ExtInterrupt_Disable_<interrupt type> (void)
<interrupt type>: IRQO to IRQ7
Disable an external interrupt

None
true Disabling was made correctly
false Disabling failed

R_PG_Extlnterrupt_<interrupt type>.c
<interrupt type>: IRQO to IRQ7
R_INTC_ControlExtInterrupt

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.
A case where Irg0IntFunc has been specified as the name of an interrupt notification
function:

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

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

/[External interrupt (IRQO) notification function
void Irg0IntFunc (void)
{
/IDisable IRQO.
R_PG_Extinterrupt_Disable_IRQO();

func_irq0(); //Processing of IRQO
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5.6.3 R_PG_Extinterrupt_GetRequestFlag_<interrupt type>

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

<interrupt type>: IRQO to IRQ7 or NMI
Description Get an external interrupt request flag
Parameter bool * flag The address of storage area for the interrupt request flag
Return value true Acquisition succeeded

false Acquisition failed

File for output R_PG_ExtInterrupt_<interrupt type>.c

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

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

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

Definition

Description

Parameter

Return value

File for output

bool R_PG_ExtInterrupt_ClearRequestFlag_<interrupt type> (void)
<interrupt type>: IRQO to IRQ7 or NMI
Clear an external interrupt request flag

None
true Clearing flag succeeded
false Clearing flag failed

R_PG_ExtInterrupt_<interrupt type>.c
<interrupt type>: IRQO to IRQ7 or NMI

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

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

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

Definition bool R_PG_ExtInterrupt_EnableFilter_<interrupt type> (uint32_t div)
<interrupt type>: IRQO to 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)
/Nnclude "R_PG_<PDG 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.

/lIinclude "R_PG_<PDG 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

R20UT2274EJ0102 Rev.1.02 RENESAS Page 207 of 429
May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

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:
/Nnclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
//Set IRQO as the fast interrupt.
R_PG_FastInterrupt_Set ();
//Set IRQO.
R_PG_Extinterrupt_Set_IRQO();
}
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5.6.10 R_PG_Exception_Set

Definition

Description

Parameter

Return value

File for output

bool R_PG_Exception_Set (void)

Set the exception handlers

None
true Setting was made correctly
false Setting failed

R_PG_Exception.c

RPDL function R_INTC_CreateExceptionHandlers
Details 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.
Example 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_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
//Set the exception handlers.
R_PG_Exception_Set();
}
void PrivinstExcFunc(){
func_pi_excep(); /[Processing in response to a privileged instruction exception
}
void 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 bool R_PG_ExtBus_PresetBus(void)

Description Set the bus priority

Conditions for The bus priority has been set on GUI

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_ExtBus.c

RPDL function R_BSC_Set

Details »  Sets the bus priority.

« If required, call this function before calling R_PG_ExtBus_SetBus.

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

void func(void)

{
R_PG_ExtBus_PresetBus(); /I Set the bus priority
R_PG_ExtBus_SetBus(); //Set up the bus pins and bus error monitoring.
}
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5.7.2 R _PG_ExtBus_SetBus

Definition 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.

» The external bus clock (BCLK) can be set by R_PG_Clock_Set.

« 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.

/lInclude "R_PG_<PDG project hame>.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 pins and bus error monitoring.

{
bool addr_err;
uint8_t master;
uintl6_terr_addr;
/IAquire bus error status
R_PG_ExtBus_GetErrorStatus(&addr_err, 0, &master, &err_addr);
if(addr_err ){

/[Processing when illegal address access error occurs
}

/IClear the bus error status registers
R_PG_ExtBus_ClearErrorFlags();

}
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5.7.3 R_PG_ExtBus_ GetErrorStatus

Definition

Description

Conditions for output

Parameter

Return value

File for output
RPDL function

Details

Example

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

Acquire the status of bus error generation

The bus error monitoring has been set on GUI

bool * addr_err

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

bool * time_err

The address of storage area for the timeout error flag

uint8_t * master

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

uintl6_t*err_addr

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

true

Acquisition succeeded.

false

Acquisition failed.

R_PG_ExtBus.c

R_BSC_GetStatus

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

not required.

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

notification function.

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

void func(void)

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

}

/IBus error notification function
void BusErrFunc(void)

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

/IProcessing when illegal address access error occurs

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

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

}
}
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5.7.4 R_PG_ExtBus_ClearErrorFlags

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

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

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

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

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

Definition bool R_PG_ExtBus_SetArea_CS<CS area humber>(void)
<CSareanumber>:0to 3
Description Set up CS area

Conditions for output ~ External area has been set on GUI

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_ExtBus_CS<CS area number>.c
<CS area number>:0to 3

RPDL function R_BSC_CreateArea

Details » Setsup CS area.

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

Example A case where CS1 and CS2 are set up.

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

#include "R_PG_default.h"

void func(void)

{
//Set up the bus pins and bus error monitoring.
R_PG_ExtBus_SetBus();
//Set up CS1
R_PG_ExtBus_SetArea CS1();
//Set up CS2
R_PG_ExtBus_SetArea_CS2();
//[Enable the external bus
R_PG_ExtBus_SetEnable ();

}
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5.7.6 R_PG_ExtBus_SetEnable

Definition bool R_PG_ExtBus_SetEnable (void)
Description Enable external bus

Conditions for output ~ External area has been set on GUI

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_ExtBus.c

RPDL function R_BSC_Control

Details « Enable the external bus.

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

Example Refer to the example of R_PG_ExtBus_SetArea CS<CS area number>.
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5.7.7 R_PG_ExtBus_ DisableArea_CS<CS area number>

Definition bool R_PG_ExtBus_DisableArea_CS<CS area number>(void)
<CSareanumber>:0to 3
Description Set up CS area

Conditions for output ~ External area has been set on GUI

Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_ExtBus_CS<CS area number>.c
<CS area number>:0to 3
RPDL function R_BSC_Destroy
Details » Disable CS area.
Example /Nnclude "R_PG_<PDG project name>.h" to use this function.

#include "R_PG_default.h"

void funcl(void)

{
//Set up the bus pins and bus error monitoring.
R_PG_ExtBus_SetBus();
//Set up CSO
R_PG_ExtBus_SetArea_CS0();
}

void func2(void)

/[Disable CSO
R_PG_ExtBus_DisableArea_CSO0();

R20UT2274EJ0102 Rev.1.02 RENESAS Page 217 of 429
May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.7.8 R_PG_ExtBus_SetDisable

Definition

Description

Conditions for output

Parameter

Return value

File for output

bool R_PG_ExtBus_SetDisable
Disable the external bus

External area has been set on GUI

None
true Setting was made correctly
false Setting failed

R_PG_ExtBus.c

RPDL function R_BSC_Control
Details + Disable the external bus.
Example /lIinclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/IDisable the external bus
R_PG_ExtBus_SetDisable ();
}
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5.8 DMA controller (DMACA)

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

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

File for output

RPDL function

Details

Releases the DMAC from the module-stop and makes initial settings.
If an interrupt was selected as a transfer start trigger, the DMAC channel will be ready for
the interrupt signal by calling R_PG_DMAC_Activate_C<channel number> after calling
this function. If the software trigger was selected as a transfer start trigger, DMAC channel
will start the data transfer when calling R_PG_DMAC_StartTransfer_C<channel
number> or R_PG_DMAC_StartContinuousTransfer_C<channel number> after calling
this function.
The DMAC interrupt is set by this function. When the name of the interrupt notification
function has been specified in the GUI, if a CPU interrupt occurs, the function having the
specified name will be called. Create the interrupt notification function as follows:

void <name of the interrupt notification function> (void)
For the interrupt notification function, note the contents of this chapter end, Notes on
Notification Functions.
To transfer the SCI transmission data by DMAC, make the following settings.

DMAC settings

Transfer request source : TXI0 (SCIO0 transmit data empty interrupt)

Operation when the transfer completes : Clear the interrupt flag of the activation source

Destination start address : Address of Transmit Data Register (TDR)
*Destination start address can be set also from the program. Refer the usage example 2 and 3.

Destination address update mode : Fixed

Length of a single data : 1 byte

SClc setting

Data transmission method : Transfer the transmitted serial data by DMAC

For usage of function, refer to example 2.
To transfer the SCI reception data by DMAC, make the following settings.
DMAC settings

Transfer request source : RXI10 (SCIO receive data full interrupt)

Operation when the transfer completes : Clear the interrupt flag of the activation source

Source start address : Address of Receive Data Register (RDR)
*Source start address can be set also from the program. Refer the usage example 2 and 3.

Source address update mode : Fixed

Length of a single data : 1 byte
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SClc setting

| Data transmission method : Transfer the received serial data by DMAC

For usage of function, refer to example 3.

Example 1 A case where IRQO activates DMA transfer
» IRQO interrupt was selected as a transfer start trigger of DMACO in GUI.
» DmacOIntFunc was specified as the DMA interrupt notification function name in the GUI.
«  DMAC was selected as an interrupt request destination for IRQO.

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

void func(void)

{

R_PG_DMAC_Set_C0(); //Setup DMACO

R_PG_ExtiInterrupt_Set IRQO(); //Setup IRQO

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

/IDMA interrupt notification function
void DmacOIntFunc (void)

{
R_PG_DMAC_StopModule_CO0(); //Stop DMAC
}
Example 2 A case where the SCI transmission data is transferred by DMAC

» DmacOIntFunc was specified as the DMA interrupt notification function name in the GUI.
» The SCIO transmit data empty interrupt is selected as a DMA transfer trigger.

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

volatile bool sci_dma_transfer_complete; //DMA transfer end flag
uint8_t tr[[="ABCDEFG”; //Data source

void func(void)

{
lNnitialize DMA transfer end flag

sci_dma_transfer_complete = false;

R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Setup SCIO

R_PG_DMAC_Set_C0(); //Setup DMACO

//Set source address, destination address and transfer counter
R_PG_DMAC_SetSrcAddress_CO( tr);
R_PG_DMAC_SetDestAddress_CO((void*)&(SCI0.TDR));
R_PG_DMAC_SetTransferCount_CO( 8 );

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

/[Enable the SCIO transmission (TXI interrupt occurs and DMA transfer starts)
R_PG_SCI_SendAllData_CO0(
PDL_NO_PTR,
PDL_NO_DATA
)i
/I Wait for the DMAC to complete the transfer
while (sci_dma_transfer_complete == false);

}

/IDMA interrupt notification function
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void DmacOIntFunc (void)

{
/ISCI transmit end flag

bool sci_transfer_complete;
sci_transfer_complete = false;

/I Wait for the SCI to complete the transmission
do{
R_PG_SCI_GetTransmitStatus_CO( &sci_transfer_complete );
} while( ! sci_transfer_complete );

//Stop the SCI
R_PG_SCI_StopCommunication_CO0();

//Stop the DMAC
R_PG_DMAC_StopModule_CO0();

sci_dma_transfer_complete = true;

Example 3 A case where the SCI reception data is transferred by DMAC
» DmacOIntFunc was specified as the DMA interrupt notification function name in the GUI.
» The SCIO receive data empty interrupt is seleclted as a DMA transfer trigger.

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

volatile bool sci_dma_transfer_complete; //DMA transfer end flag
uint8_t re[]="-------- 7, [/Data destination

void func(void)

{
/Nnitialize DMA transfer end flag
sci_dma_transfer_complete = false;

R_PG_SCI_Set_CO0(); //Setup SCIO
R_PG_DMAC_Set_C0(); //Set up DMACO

//Set source address, destination address and transfer counter
R_PG_DMAC_SetSrcAddress_CO((void*)&(SCI0.RDR) );
R_PG_DMAC_SetDestAddress_CO( re);
R_PG_DMAC_SetTransferCount_CO( 8 );

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

/[Enable the SCIO reception

R_PG_SCI_ReceiveAllData_CO(
PDL_NO_PTR,
PDL_NO_DATA

}

/IDMA interrupt notification function

void DmacOIntFunc (void)

{
/IStop the SCI reception
R_PG_SCI_StopCommunication_CO0();

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

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

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

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

<channel number>: 0 to 3

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

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

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

#include "R_PG_default.h" //Include "R_PG_<PDG 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_<PDG 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_<PDG 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_<PDG 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

Description

Parameter

Return value

File for output

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

Suspend the data transfer

Specification of Generated Functions

None
true Suspending succeeded.
false Suspending failed.

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

RPDL function R_DMAC_Control
Details + This function suspends(disables) the DMA transfer.

+ This function can suspend the DMA transfer triggered by hardware.

» To resume the transfer, when interrupt is selected as a transfer start trigger, clear the
interrupt request flag of trigger source and call R_PG_DMAC_Activate_C<channel
number> to make the DMAC channel be ready for the transfer start trigger.

Example A case where the setting is made as follows.

« IRQO interrupt was selected as a transfer start trigger of DMACO in normal transfer mode

» DmacOIntFunc was specified as the DMA interrupt notification function name

 IrglintFunc was specified as the IRQL interrupt notification function name

 Irg2IntFunc was specified as the IRQ2 interrupt notification function name
#include "R_PG_default.h" //Include "R_PG_<PDG 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)
{
R_PG_DMAC_StopModule_CO0();  //Stop the DMAC
}
/IDMA transfer is suspended by IRQ1 input
void IrglIntFunc (void)
{
R_PG_DMAC_Suspend_CO0(); //Suspend the DMA transfer
}
/IDMA transfer is re-activated by IRQ2 input
void Irg2IntFunc (void)
{
R_PG_ExtInterrupt_ClearRequestFlag_IRQO(); /IClear the request flag of trigger
R_PG_DMAC_Activate_C0(); /I Make DMACO be ready for the transfer start trigger
}
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5.8.7 R_PG_DMAC_GetTransferCount_C<channel number>

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

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

Get the transfer counter value

uintlé_t * count

The address of storage area for the counter value

true

Acquisition succeeded

false Acquisition failed.

R_PG_DMAC_C <channel number>.c

<channel number>: 0 to 3

R_DMAC_GetStatus

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

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

A case where the setting is made as follows.

The transfer start trigger of DMACQO is interrupt

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

void func(void)

{

uint16_t count;

//Set up DMACO
R_PG_DMAC_Set_CO0();

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

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

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

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

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

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

Set the transfer counter

uintl6_t count Value to be set to the transfer counter
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 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.

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_<PDG 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();

//IChange the DMACQO 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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5.8.9 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_<PDG 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

RPDL function

Details

Example

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<c
<channel number>:

R_DMAC_GetStatus

hannel number=>.c
0to3

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.

A case where the setting is made as follows.

DMACO is set to re

IRQO interrupt was selected as a transfer start trigger

peat transfer mode

DmacOIntFunc was specified as the DMA interrupt notification function name

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

void func(void)

{
//Set up DMACO

R_PG_DMAC_Set_CO();

//Set IRQO
R_PG_ExtInterrup

/I Make DMACO b
R_PG_DMAC_Ac
}

t_Set IRQO();

e ready for the transfer start trigger
tivate_CO();

/IDMA interrupt notification function

void DmacOIntFunc (vo

{

id)

//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();

R20UT2274EJ0102 Rev.1.02

May 16, 2014

RENESAS

Page 230 of 429




RX63T Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

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_<PDG 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();

/IWait 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

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_GetTransferEndFlag_C<channel number> ( bool* end )
< channel number >:0to 3

Get the transfer end flag

bool* end The address of storage area for the transfer end flag
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 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.

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

#include "R_PG_default.h" //Include "R_PG_<PDG 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 end flag to become 1
do{

R_PG_DMAC_GetTransferEndFlag_CO( & end );
} while( end == false );

/[Clear the DMA transfer end flag
R_PG_DMAC_ClearTransferEndFlag_CO0();
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5.8.13 R_PG_DMAC_ClearTransferEndFlag_C<channel number>

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

Description Clear the transfer end flag

Parameter None

Return value true Clearing succeeded

false Clearing failed

File for output R_PG_DMAC_C <channel number>.c
<channel number>: 0 to 3

RPDL function R_DMAC_Control

Details  This function clears the transfer end flag.

» To get the transfer end flag, call R_PG_DMAC_GetTransferEndFlag_C<channel

number>.

Example A case where the setting is made as follows.

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

#include "R_PG_default.h" //Include "R_PG_<PDG 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 end flag to become 1
do{

R_PG_DMAC_GetTransferEndFlag_CO( & end);
} while( end == false );

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

[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_<PDG 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_CO0();

/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_CO();
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5.8.15 R_PG_DMAC_ClearTransferEscapeEndFlag_C<channel number>

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

Description Clear 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 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 escape end flag.

» To get the transfer escape end flag, call
R_PG_DMAC_GetTransferEscapeEndFlag_C<channel number>.

Example A case where the setting is made as follows.
* DMACO 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_<PDG 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_<PDG 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_<PDG 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>

Definition

Description

Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DMAC_SetAddressOffset_ C<channel number>( int32_t offset )
< channel number >:0to 3

Set the address offset

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

update mode].

int32_t offset

| The offset value to be set

true

Setting was made correctly

false

Setting failed

R_PG_DMAC_C<channel number>.c

<channel number>:

R_DMAC_Control

Oto3

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

A case where the setting is made as follows.

IRQO interrupt was
DmacOIntFunc was

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

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

R_PG_DMAC_Set_CO();

//Set IRQO
R_PG_ExtInterrup

/I Make DMACO b
R_PG_DMAC_Ac
}

t_Set IRQO();

e ready for the transfer start trigger
tivate_CO();

/IDMA interrupt notification function

void DmacOIntFunc (vo

{

id)

//Suspend the DMA transfer

R_PG_DMAC_S

uspend_CO0();

//Set up the DMAC and continue

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_SetAddressOffset_CO( offset); //Address offset

/I Make DMACO b
R_PG_DMAC_Ac

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

Definition bool R_PG_DMAC_SetExtendedRepeatSrc_C<channel number>( uint32_t area )

< channel number >:0to 3

Description Set the source address extended repeat value
Conditions for An extended repeat area is specified for the transfer source.
output
Parameter uint32_t area The source address extended repeat value to be set
Return value true Setting was made correctly

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

<channel number>: 0 to 3

RPDL function R_DMAC_Control
Details » This function sets the source address extended repeat value.

« The value can be any power of 2, from 2* to 2%’

Example A case where the setting is made as follows.

« 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.

void func(void)

{
//Set up DMACO

R_PG_DMAC_Set_CO();

//Set IRQO
R_PG_ExtInterrupt_Set IRQO();

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 );

R_PG_DMAC_SetTransferCount_CO( tr_count );

R_PG_DMAC_Activate_CO();

/ Make DMACO be ready for the transfer start trigger

R_PG_DMAC_SetDestAddress_CO( dest_address );

/I Make DMACO be ready for the transfer start trigger

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

//Source address
//Destination address
/[Transfer counter
R_PG_DMAC_SetExtendedRepeatSrc_CO( src_repeat );
R_PG_DMAC_SetExtendedRepeatDest_CO( dest_repeat ); //Destination extended repeat size

//Source extended repeat size
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5.8.20 R_PG_DMAC_SetExtendedRepeatDest_C<channel number>

Definition bool R_PG_DMAC_SetExtendedRepeatDest_C<channel number>( uint32_t area )

< channel number >:0to 3

Description Set the destination address extended repeat value
Conditions for An extended repeat area is specified for the transfer destination.
output
Parameter uint32_t area The destination address extended repeat value to be set
Return value true Setting was made correctly

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

<channel number>: 0 to 3

RPDL function R_DMAC_Control
Details » This function sets the destination address extended repeat value.

« The value can be any power of 2, from 2* to 2%’

Example A case where the setting is made as follows.

« 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.

void func(void)

{
//Set up DMACO

R_PG_DMAC_Set_CO();

//Set IRQO
R_PG_ExtInterrupt_Set IRQO();

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

/ Make DMACO be ready for the transfer start trigger

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

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

/ 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_<PDG 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 800h.
The transfer setting of which the transfer start trigger is IRQO has been made.
/lInclude "R_PG_<PDG project hame>.h" to use this function.
#include "R_PG_default.h"
/IDTC vector table
#pragma address dtc_vector_table = 0x00000800
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

DOFIFOO0 DMA transfer request O

D1FIFOO0 DMA transfer request 1

SPRIOto 1 RSPIO0 to 1 receive interrupt

SPTIOto 1 RSPIO0 to 1 transmit interrupt

IRQOto 7 External interrupts

S12ADI S12AD scan end interrupt

S12GBADI S12AD scan end interrupt for gropu B

S12ADI1 S12AD1 scan end interrupt

S12GBADI1 S12AD1 scan end interrupt for gropu B

TGIAO to DO MTUO input capture/compare match A to D interrupt
TGIAl or B1 MTUL1 input capture/compare match A or B interrupt
TGIA2 or B2 MTUZ2 input capture/compare match A or B interrupt
TGIA3 to D3 MTU3 input capture/compare match A to D interrupt
TGIA4 to D4 MTUA4 input capture/compare match A to D interrupt
TCIV4 MTU4 overflow/underflow interrupt

TGIU5 to W5 MTUS input capture/compare match U to W interrupt
TGIAG to D6 MTUSG input capture/compare match A to D interrupt
TGIA7 to D7 MTUY input capture/compare match A to D interrupt
TCIV7 MTU7 overflow/underflow interrupt

CMPO to 2, and 4
to 6

Comparator 0 to 2, and 4 to 6 detection interrupt

ICRXI0to 1 RIICO to 1 receive data full interrupt
ICTXIOto 1 RIICO to 1 transmit data empty interrupt
DMACOI to 31 DMACAO to 3 interrupt

RX10to 3, and 12

SCI0 to 3, and 12 receive data full interrupt

TXI0to 3, and 12

SCI0 to 3, and 12 transmit data empty interrupt

GTCIAO or BO GPTO input capture/compare match A or B interrupt
GTCICO GPTO compare match C/dead time error interrupt
GTCIEO GPTO0 compare match E interrupt

GTCIVO GPTO overflow/underflow interrupt

LOCOIO0 External trigger/IWDTCLK cout function interrupt
GTCIAl or B1 GPT1 input capture/compare match A or B interrupt
GTCIC1 GPT1 compare match C/dead time error interrupt
GTCIE1 GPT1 compare match E interrupt

GTCIV1 GPT1 overflow/underflow interrupt

GTCIA2 or B2 GPT2 input capture/compare match A or B interrupt
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GTCIC2 GPT2 compare match C/dead time error interrupt
GTCIE2 GPT2 compare match E interrupt

GTCIV2 GPT2 overflow/underflow interrupt

GTCIA3 or B3 GPT3 input capture/compare match A or B interrupt
GTCIC3 GPT3 compare match C/dead time error interrupt
GTCIE3 GPT3 compare match E interrupt

GTCIV3 GPT3 overflow/underflow interrupt

GTCIA4 or B4 GPT4 input capture/compare match A or B interrupt
GTCIC4 GPT4 compare match C/dead time error interrupt
GTCIE4 GPT4 compare match E interrupt

GTCIV4 GPT4 overflow/underflow interrupt

LOCOI4 External trigger/IWDTCLK cout function interrupt
GTCIA5 or B5 GPT5 input capture/compare match A or B interrupt
GTCIC5 GPT5 compare match C/dead time error interrupt
GTCIES GPT5 compare match E interrupt

GTCIV5 GPT5 overflow/underflow interrupt

GTCIAG or B6 GPT6 input capture/compare match A or B interrupt
GTCIC6 GPT6 compare match C/dead time error interrupt
GTCIE®6 GPT6 compare match E interrupt

GTCIV6 GPT6 overflow/underflow interrupt

GTCIA7 or B7 GPT7 input capture/compare match A or B interrupt
GTCIC7 GPT7 compare match C/dead time error interrupt
GTCIE7 GPT7 compare match E interrupt

GTCIV7 GPT7 overflow/underflow 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

Specification of Generated Functions

RPDL function R_DTC_Create
Details «  Store the transfer data that will be triggered by transfer start trigger in specified address.
»  The transfer data of the chain transfer will also be stored.
»  If other transfer data has already been stored in the specified address, new data will be
overwritten.
«  This function does not set any interrupts used for transfer start triggers. Set up interrupts
by each peripheral function.
»  Select DTC as the request destination of interrupts used for the transfer start trigger.
»  Call this function before configuring the peripherals that will be involved in the data
transfer.
Example A case where the setting is made as follows.

»  The DTC vector table address has been set to 800h.
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.
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/linclude "R_PG_<PDG project hame>.h" to use this function.

#include "R_PG_default.h"

#pragma address dtc_vector_table = 0x00000800

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 800h.
The transfer setting of which the transfer start trigger is IRQO has been made.

“Request is transferred to CPU when specified transfer is completed” has been selected

in the interrupt setting.
The chain transfer has been disabled.
IrgO0IntFunc has been specified as an IRQO interrupt notification function name.

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

/IDTC vector table
#pragma address dtc_vector_table = 0x00000800
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();

R20UT2274EJ0102 Rev.1.02 RENESAS Page 246 of 429

May 16, 2014

Specification of Generated Functions




RX63T Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

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 800h.

The transfer setting of which the transfer start trigger is IRQO has been made.

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

#include "R_PG_default.h"
/IDTC vector table

#pragma address dtc_vector_table = 0x00000800

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 bool R_PG_DTC_GetTransmitStatus (uint8_t * vector, bool * active)
Description Get transfer status
Parameter 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.

Return value true Acquisition succeeded
false Acquisition failed
File for output 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_<PDG 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 800h.
«  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_<PDG project hame>.h" to use this function.

#include "R_PG_default.h"

/IDTC vector table

#pragma address dtc_vector_table = 0x00000800

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 1/O Ports

5.10.1 R_PG_IO_PORT_Set_P<port number>

Definition bool R_PG_IO_PORT_Set_P<port number> (void)

<portnumber>:0t09, Ato G
Description Set up the 1/O port
Conditions for When [Used as an 1/0 port] of one or more pins are specified in the port in the GUI.
output The function isn't generated to the port where it can't output.
Parameter None
Return value true Setting was made correctly.

false Setting failed.

File for output R_PG_10_PORT_P<port number>.c

<port number>:0t0 9, Ato G
RPDL function R_IO_PORT_Set
Details » Selects the direction (input or output), and output type for pins for which [Used as an 1/0

port] was specified in the GUI.
« This function sets all pins for which [Used as 1/O port] has been selected in a port.
» To set the output type to N-channel open-drain without changing the direction, use
R_PG_IO_PORT_SetOpenDrain_P<port number><pin number> instead of this

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

#include "R_PG_default.h"

void func(void)

{
/[Configure 1/0 port pins that are not available.
R_PG_IO_PORT_SetPortNotAvailable();
//Set PO.
R_PG_IO_PORT_Set_P0();

}
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5.10.2 R_PG_IO_PORT_Set_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_Set P<port number><pin number> (void)
<port number>:0t09, Ato G
<pin number>: 0to 7

Set up the I/O port pin

When [Used as an 1/0 port] is specified in the GUI.
The function isn't generated to the port where it can't output.

None
true Setting was made correctly.
false Setting failed.

R_PG_IO_PORT_P<port number>.c
<port number>:0t0 9, Ato G
R_IO_PORT_Set

Selects the direction (input or output), and output type for pins for which [Used as an I/O
port] was specified in the GUI.

The setting only applies to one pin.

To set the output type to N-channel open-drain without changing the direction, use
R_PG_IO_PORT_SetOpenDrain_P<port number><pin number> instead of this
function.

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

void func(void)

{
//Set POO.
R_PG_IO_PORT_Set P00();

//Set POL.
R_PG_IO_PORT_Set_P01();
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5.10.3 R_PG_IO_PORT_Read_P<port number>

Definition bool R_PG_IO_PORT_Read_P<port number> (uint8_t * data)

<port number>:0t0 9, Ato G
Description Read data from Port Input Register
Conditions for When [Used as an 1/0 port] of one or more pins are specified in the port in the GUI.
output
Parameter ‘ uint8_t * data | Destination for storage of the read pin state
Return value true Reading proceeded correctly.

false Reading failed.

File for output R_PG_IO_PORT_P<port number>.c

<port number>:0t0 9, Ato G
RPDL function R_IO_PORT_Read
Details * Reads Port Input Register to acquire the states of the pins. (Unit: Port)
Example //include "R_PG_<PDG 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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5.10.4 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>:0t09, Ato G
<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>: 0t0 9, Ato G)
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_<PDG project name>.h" to use this function.
#include "R_PG_default.h"

uint8_t data_p00, data_p01;

void func(void)

{
/[Acquire the state of pin P0O.
R_PG_IO_PORT_Read_ P00( & data_p00);
/[Acquire the state of pin POL.
R_PG_IO_PORT_Read P01( & data_p01);
}
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5.10.5 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>:0t03,7t09,A,B,Dto G
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.

The function isn't generated to the port where it can't output.

‘ uint8_t data | Value to be written

true

Writing proceeded correctly.

false

Writing failed.

R_PG_IO_PORT_P<port number>.c
<port number>:0t03,7,9, Ato G

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_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
//Set PO.
R_PG_IO_PORT_Set_P0();
/[Output 0x03 from PO.
R_PG_IO_PORT_Write_PO( 0x03);
}
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5.10.6 R_PG_IO_PORT_Write_P<port number><pin number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

bool R_PG_IO_PORT_Write_P<port number><pin number> (uint8_t data)
<port number>:0t03,7t09,A,B,Dto G
<pin number>: 0to 7

Write 1-bit data to Port Output Data Register

When [Used as an 1/0O port] is specified in the GUI.

The function isn't generated to the port where it can't output.

uint8_t data Value to be written

true

Writing proceeded correctly.

false

Writing failed.

R_PG_10_PORT_P<port number>.c
<portnumber>:0t03,7t09,A,B,Dto G

RPDL function R_IO_PORT_Write
Details » 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.
Example /lInclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
//Set POO.
R_PG_IO_PORT_Set_P00();
//Set PO1.
R_PG_IO_PORT_Set P01();
/[Output low level from POO.
R_PG_IO_PORT_Write_P0O( 0x00);
/[Output high level from PO1.
R_PG_IO_PORT_Write_P01( 0x01);
}
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5.10.7 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 144-pin or 64-pin, call this function first.

Example Refer to the example of R_PG_IO_PORT _Set P<port number>.
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5.10.8 R_PG_IO_PORT_SetOpenDrain_P<port number><pin number>

Definition bool R_PG_IO_PORT_SetOpenDrain_P<port number><pin number> (void)
<port number>:0, 2, 3,8,9, A, B,D,Fand G
<pin number>: 0to 7

Description Set the output type of I/O port pin to N-channel open-drain.
Conditions for [Use as I/0 port] is checked, [Output] is selected for the direction and [N-channel
output open-drain] is selected for the output type.
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>:0, 2, 3,8,9,A,B,D,Fand G

RPDL function R_IO_PORT_Set
Details »  Sets the output type of one 1/O port pin to N-channel open-drain.

» This function sets only an output type and does not changes the direction of 1/0 port.

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

void func(void)

{
/I Set the output type of P02 to N-channel open-drain
R_PG_IO_PORT_SetOpenDrain_P02();
}
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5.10.9 R_PG_IO_PORT_SetDriveHigh_DSCR<register number>_<bit number>

Definition bool R_PG_IO_PORT_SetDriveHigh_DSCR<register number>_<bit number> (void)
<register number>_<bitnumber>:1 1,1 2,1 3,1 4,151 6,1 7,2 6and2_7
Description Set the drive capacity to high.
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_IO_PORT.c
RPDL function R_IO_PORT_Set
Details »  Writes 1 to the bit in Driving Ability Control Register 1 or 2 (DSCR1 or DSCR?2) that

corresponds to <register number>_<bit number> to set drive capacity of corresponding
ports to high.

» For the ports corresponding to the bits in DSCR1 and DSCR2, please refer to RX63T
Group User’s Manual: Hardware.

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

void func(void)

{
/I Set the drive capacity of ports that corresponds to DSCR1 b3 to high
R_PG_IO_PORT_SetDriveHigh_DSCR1_3();
}
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5.11 Multi-Function Timer Pulse Unit 3 (MTU3)

5.11.1 R_PG_Timer_Set_MTU_U<unit number>_<channels>

Definition

Description
Parameter

Return value

File for output

bool R_PG_Timer_Set MTU_U<unit number>_<channels> (void)
<unit number>: 0
<channels>: CO0to C7

C3_C4, C6_C7(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 7

RPDL function R_MTU3_Set, R_MTU3_Create
Details Releases the MTU from the module-stop and makes initial settings.
Interrupts of the MTU are set by this function. When the name of the interrupt notification
function has been specified in the GUI, if an interrupt occurs in the CPU, the function
having the specified name will be called. Create the interrupt notification function as
follows:
void <name of the interrupt notification function> (void)

For the interrupt notification function, note the contents of section Notes on Notification
Functions.
If the interrupt propriety level is set to 0 in the GUI, a CPU interrupt does not occur. The
state of a request flag can be acquired by calling
R_PG_Timer_GetRequestFlag MTU_U<unit number>_C<channel number>.
When counting driven by an externally input clock, the external reset signal, input
capture, or pulse output is in use, the pin to be used is set in this function.
To start the count operation, call R_PG_Timer_StartCount MTU_U<unit
number>_C<channel number>(_<phase>) or
R_PG_Timer_SynchronouslyStartCount_ MTU_U<unit number> after calling this
function.
In complementary PWM mode or reset-synchronized PWM mode, paired channels are set
up in the same time. Channels 3 and 4 are set up by R_PG_Timer_Set MTU_UQ_C3 _C4.
Chanells 6 and 7 are set up by R_PG_Timer_Set MTU_UO0_C6_C7.
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 6 was set up in normal mode
*  MtublcCmAlIntFunc was specified as a compare match A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.
void func(void)
{
R_PG_Timer_Set MTU_UO_C6(); //Set up the MTU1
R_PG_Timer_StartCount MTU_UO_C6(); // Start the count operation
}
void MtuélcCmAIntFunc(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_<PDG 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, /lch4
0, //ch6
0 /lch7
)i
}
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5.11.2 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>: 0 to 7

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 7

RPDL function R_MTU3_ControlChannel

Details « Starts the MTU count operation.

* CallR_PG_Timer_Set MTU_U<unit number>_<channels> to make the initial settings
before calling this function.

+ In complementary PWM mode or reset-synchronized PWM mode, start the count
operation of paired 2 channels simultaneously by
R_PG_Timer_SynchronouslyStartCount MTU_U<unit number>.

*  R_PG_Timer_StartCount_ MTU_UO_C5 can start the count of U, V, and W phase
simultaneously.

Example A case where the setting is made as follows.
e MTU channel 1 was set up
+  MtullcCmAlntFunc was specified as the compare match A interrupt notification function

name
#include "R_PG_default.n" //Include "R_PG_<PDG 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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5.11.3 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, bool ch6, bool ch7)
<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)
bool ch6 Count operation of channel 6 (0:Do not start count  1:Start count)
bool ch7 Count operation of channel 7 (0:Do not start count  1:Start count)

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_MTU3_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>
R20UT2274EJ0102 Rev.1.02 RENESAS Page 262 of 429

May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.11.4 R_PG_Timer_HaltCount_MTU_U<unit number>_C<channel number>(_<phase>)

Definition bool R_PG_Timer_HaltCount. MTU_U<unit number>_C<channel number> (void)
<unit number>: 0
<channel number>: 0 to 7
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

Description Halt the MTU count operation
Parameter None
Return value true Halting succeeded.
false Halting failed.
File for output R_PG_Timer_MTU_U<unit number>_C<channel number>.c

<unit number>: 0
<channel number>: 0 to 7

RPDL function R_MTU3_ControlChannel

Details »  Halts the MTU count operation.
»  To make the MTU resume counting, call
R_PG_Timer_StartCount_MTU_U<unit number>_C<channel number>(_<phase>) or
R_PG_Timer_SynchronouslyStartCount_ MTU_U<unit number>.
R _PG_Timer_HaltCount MTU_UOQ_C5 can stop the count of U, V, and W phase
simultaneously.

Example A case where the setting is made as follows.
*  MTU channel 1 was set up
+  MtullcCmAlntFunc was specified as the compare match A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.
void func(void)
{
R_PG_Timer_Set MTU_UOQ_C1(); //Set up the MTU1
R_PG_Timer_StartCount MTU_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_UO_C1(); //Resume the count operation
}
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5.11.5 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>: 0to 4 and 6, 7

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, MTU6 and MTU7
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 7

RPDL function R_MTU3_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_<PDG 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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5.11.6 R_PG_Timer_SetCounterValue _MTU_U<unit number>_C<channel
number>(_<phase>)

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_SetCounterValue_ MTU_U<unit number>_C<channel humber>
(uint16_t counter_val)
<unit number>: 0 <channel number>: 0to 4 and 6, 7

bool R_PG_Timer_SetCounterValue_MTU_U<unit number>_C<channel number>_<phase>
(uint16_t counter_val)
<unit number>: 0 <channel number>: 5 <phase>: U, Vor W

bool R_PG_Timer_SetCounterValue_ MTU_U<unit number>_C<channel humber>
(uint16_t counter_u_val, uint16_t counter_v_val, uint16_t counter_w_val)
<unit number>: 0 <channel number>: 5

Set the MTU counter value

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
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>: 0to 7

R_MTU3_ControlChannel
»  Set the counter value of a MTU.

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_<PDG 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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5.11.7 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>: 0to 4 and 6, 7
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
MTUS3, 4, 6,7 cm_ic_atocm_ic_d, and ov
MTU5 cm_ic_u, cm_ic_v, and cm_ic_w
MTUS, 6
(complementary PWM mode and cm_ic_aand cm_ic_b
reset-synchronized PWM mode)
MTU4, 7
(complementary PWM mode and cm_ic_a, cm_ic_b, and un
reset-synchronized PWM mode)
Return value true Acquisition of the flags succeeded
false Acquisition of the flags failed

R_PG_Timer_MTU_U<unit number>_C<channel number>.c
<unit number>: 0

File for output

<channel number>: 0to 7

RPDL function R_MTU3_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_<PDG 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
0, /If
0, /le
0, /lov
0 /lun
);
} while( 'cma_flag );
/[Processing in response to a compare match A
}
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5.11.8 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_MTU3_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_<PDG project name>.h" to use this function.
void func(void)
{
R_PG_Timer_Set MTU_UO0_C1(); //Set up the MTU1
R_PG_Timer_StartCount_MTU_UOQ_C1(); // Start the count operation
}
void MtullcCmAlntFunc(void)
{
// Stop the MTU unit 0
R_PG_Timer_StopModule_ MTU_U0();
}
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5.11.9 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, uintl6 t*tgr e val, uintl6 t*tgr f val );
<unit number>: 0
<channel number>: 0to 4 or 6, 7

bool R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel number>
(uintl6_t*tgr u val, uintl6 t*tgr v val, uintl6 t*tgr w val);
<unit number>: 0
<channel number>: 5

Description Acquire the general register value

Parameter uintlé_t*tgr_a val The address of storage area for the general register A value
uintlé_t*tgr_b val The address of storage area for the general register B value
uintlé_t*tgr_c_val The address of storage area for the general register C value
uintl6_t*tgr_d_val The address of storage area for the general register D value
uintlé_t*tgr_e val The address of storage area for the general register E value
uintlé_t*tgr f val The address of storage area for the general register F value
uintl6é_t*tgr_u_val The address of storage area for the general register U value
uintl6é_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
MTU3, 4,6, 7 tgr_a val totgr d val
MTUS tgr_u_val to tgr_w_val
MTU3, 6 (complementary PWM mode) tgr_a val to tgr_e val
MTU4, 7(complementary PWM mode) tgr_a val to tgr_f val
MTUS3, 4, 6, 7(reset-synchronized PWM mode) tgr_a val totgr d 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>:0to 7

RPDL function R_MTU3_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.

e MTU channel 0 was set up
+ Set TGRA as an input capture register and enable an input capture A interrupt
*  MtuOlcCmAIntFunc was specified as the input capture A interrupt notification function

name
#include "R_PG_default.h" //Include "R_PG_<PDG project name>.h" to use this function.
uintlé_ttgr a val;
void func(void)
{
R_PG_Timer_Set MTU_UO_CO0(); //Set up the MTUO
R_PG_Timer_StartCount_ MTU_UOQ_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, //la
0,//b
0,/lc
0,//d
0, /le
0/If
);
}
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5.11.10 R_PG_Timer_SetTGR_ <general register> MTU__U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

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

<general register>:

MTUO :A,B,C,D,EorF
MTUL, 2 :AorB

MTUS3, 4, 6,7 :A,B,CorD

MTUS U, Vorw

MTUS, 4, 6, 7(complementary PWM mode) A, B, C, D, E(*1) or F(*1)
MTUS, 4, 6, 7(reset-synchronized PWM mode) A, B, C(*2) or D(*3)

(*1 Only when the double buffer operation is enabled)
(*2 Only when the TGRC is used as a buffer register)
(*3 Only when the TGRD is used as a buffer register)
<unit number>: 0
<channel number>: 0to 7

Set the general register value

uintl6_tvalue | Value to be written to the general register

true Setting of the general register succeeded.

false Setting of the general register failed.

R_PG_Timer_MTU_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0 to 7

RPDL function R_MTU3_ControlChannel
Details « This function sets the general register value.
Example A case where the setting is made as follows.
e 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.n" //Include "R_PG_<PDG 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_UO_C1(); // Start the count operation
}
void MtullcCmAlIntFunc(void)
{
R_PG_Timer_SetTGR_A_MTU_UO_C1(1000); //Set TGRA
}
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5.11.11 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 or 7

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, 6(*), 7
(* complementary PWM mode and reset-synchronized PWM mode)

RPDL function R_MTU3_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.n" //Include "R_PG_<PDG 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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5.11.12 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 or C6_C7
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 or 6

RPDL function R_MTU3_ControlUnit
Details «  This function sets the cycle buffer register (TCBRA (channel 3 and 4) or TCBRB
(channel 6 and 7)).

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

R_PG_Timer_SetBuffer_CycleData MTU_UO_C3_C4(0x1000);
}
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5.11.13 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 7)

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_MTU3_ControlUnit

This function switches the PWM output level in brushless DC motor control

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

void func (void)

{

R_PG_Timer_SetOutputPhaseSwitch_MTU_UO_C3_C4(0x7);

}

R20UT2274EJ0102 Rev.1.02
May 16, 2014

RENESAS

Page 274 of 429




RX63T Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.11.14 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 or C6_C7

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:3,6 n:4,7

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 or 6

RPDL function R_MTU3_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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5.11.15 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 or C6_C7

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

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:3,6 n:4,7
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 or 6

R_MTU3_ControlUnit

This function sets the output level settings to the timer output level buffer register
(TOLBRA (channel 3 and 4) or TOLBRB (channel 6 and 7)

#include "R_PG_default.h" //Include "R_PG_<PDG 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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5.11.16 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 or C6_C7

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 1 is selected for the interrupt skipping mode

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 or 6

RPDL function R_MTU3_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_<PDG project name>.h" to use this function.
void func (void)
{

R_PG_Timer_ControlBufferTransfer MTU_UO_C3_C4(1);
}
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5.12 Port Output Enable 3 (POE3)

5.12.1 R_PG_POE_Set

Definition bool R_PG_POE_Set (void)

Description Set up the POE

Parameter None
Return value true Setting was made correctly
false Setting failed

File for output R_PG_POE.c

RPDL function 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.
Example » The output enable interrupt 2(OEI2) has been set
PoeOei2IntFunc has been specified as an interrupt notification function name

/lInclude “R_PG_<PDG 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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5.12.2 R_PG_POE_SetHiZ <Timer channels>

Definition bool R_PG_POE_SetHiZ_<Timer channels>(void)
<Timer channels>: MTU3467_GPT012, MTUOQ, GPT0_1, GPT2_3

Description Place the timer output pins in high-impedance state
Parameter None
Return value true Setting was made correctly

false Setting failed

File for output R_PG_POE.c

RPDL function R_POE_Control

Details Places MTUQO, 3, 4, 6, 7, or GPTO, 1, 2, 3 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_<PDG 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

}

void func2(void)

{
¥

R_PG_Timer_StartCount_ MTU_UO_CO(); //Start the count operation of MTUO

R_PG_POE_SetHiZ_MTUO(); // Place the MTUO output pins in high-impedance state
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5.12.3 R_PG_POE_GetRequestFlagHiZ_<Timer channels/flag>

Definition

Description

bool R_PG_POE_GetRequestFlagHiZ_MTU3467_GPTO012 ( bool * poe0 )
bool R_PG_POE_GetRequestFlagHiZ_MTUO (bool * poe8)

bool R_PG_POE_GetRequestFlagHiZ_GPTO0_1 (bool * poel0)

bool R_PG_POE_GetRequestFlagHiZ_GPT2_3 (bool * poell)

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* poe8 The address of storage area for POE8# high-impedance request flags

bool* poel0 | The address of storage area for POE10# high-impedance request flags

bool* poell | The address of storage area for POE11# high-impedance request flags

bool * oststf | The address of storage area for OSTST high-impedance flag

Return value

File for output
RPDL function

Details .

true Acquisition succeeded
false Acquisition failed
R_PG_POE.c

R_POE_GetStatus

Acquires the flags of high-impedance request signals input to POEn#pins (POENF). (n:0, 8,
10 and 11)

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

/lInclude “R_PG_<PDG 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 MTU3467_GPT012( &poe0 );
Jwhile( ! poe0 );

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

R_PG_POE_ClearFlag_MTU3467_GPTO012(); //Clear high-impedance request flag
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5.12.4 R_PG_POE_GetShortFlag_<Timer channels>

Definition

Description

bool R_PG_POE_GetShortFlag_<Timer channels> (bool * detected)
<Timer channels>: MTU3456_GPT012

Acquire the MTU output short flags

Parameter

bool* detected | The address of storage area for the output short flag (OSF1)

Return value

File for output
RPDL function

Details .

true Acquisition succeeded
false Acquisition failed
R_PG_POE.c

R_POE_GetStatus
Acquires the MTU3 ,4 or MTUS, 7 or GPTO, 1, 2 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_<PDG 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 MTU3464 GOTO012 (&detected);

if( detected ){
[/[Processing when MTU3,4 output short is detected

R_PG_POE_ClearFlag_MTU3467_GPT012(); // Clear the output short flag(OSF1)
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5.12.5 R_PG_POE_ClearFlag_<Timer channels/flag>

Definition bool R_PG_POE_ClearFlag_<Timer channels/flag> (void)
<Timer channels/flag>: MTU3467_GPT012, MTUO, GPT0_1, GPT2_3, 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, 4,6, 7 POEO request flag (POEOF)
GPTO, 1,2 MTU3,4, 6, 7, GPTO, 1, 2 output short flag (OSF1)
MTUO POES request flag (POES8F)
GPTO_1 POE10 request flag (POE10F)
GPT2_ 3 POEL11 request flag (POE11F)
OSTSTF OSTST high-impedance flag
Example Refer to the example of R_PG_POE_GetShortFlag_<Timer channels>
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5.13 General PWM Timer (GPT)

5.13.1 R_PG_Timer_Set_GPT_U<unit number>

Definition bool R_PG_Timer_Set GPT_U<unit number>

<unit number>: 0
Description Set up the GPT
Parameter None
Return value true Setting was made correctly.

false Setting failed.

File for output R_PG_Timer_GPT_U<unit number>.c

<unit number>: 0
RPDL function R_GPT_Set, R_GPT_ControlUnit
Details . Releases the GPT from the module-stop and sets the timer input/output pins to be used.

This function also sets up LOCO count function when it has been set in GUI. Call this
function before calling R_PG_Timer_Set GPT_U<unit number>_C<channel number>.
« Tostart the LOCO count, call R_PG_Timer_StartCount LOCO_GPT_U<unit number>

after calling this function.

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

#include "R_PG_default.h"

void func(void)

{
R_PG_Timer_Set GPT_UOQ(); // Release GPT form module stop
R_PG_Timer_Set GPT_UO_CO(); //Setup GPTO
R_PG_Timer_SetGTCCR_A_GPT_UO_CO( 0x6000); // Set GTCCRA
R_PG_Timer_SetGTCCR_C_GPT_UO0_CO( 0x4000); // Set GTCCRC
R_PG_Timer_StartCount_GPT_UO_CO0(); // Start the count operaion

}
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5.13.2 R_PG_Timer_Set GPT_U<unit number>_C<channel number>

Definition

Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_Set GPT_U<unit number>_C<channel number> (void)
<unit number>: 0
<channel number>: 0 to 3

Set up the GPT channel

None

true Halting succeeded.
false Halting failed.

R_PG_Timer_TPU_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0 to 3

R_GPT_Create, R_GPT_ControlChannel

» This function makes initial settings for GPT channel.

» CallR_PG_Timer_Set GPT_U<unit number> before calling this function to release GPT
from module-stop state.

»  The compare capture registers (GTCCRA to GTCCREF) are not set in this function. Call
functions R_PG_Timer_SetGTCCR_n_GPT_U<unit number>_C<channel number> (n :
A to F) to set the compare capture registers. In saw-wave one-shot pulse mode and
triangle-wave PWM mode 3, compare capture registers A and B can be set by forcible
buffer transfer. The forcible buffer transfer can be executed by
R_PG_Timer_Buffer_Force_GPT_U<unit number>_C<channel number> .

» To start the count operation call R_PG_Timer_StartCount_GPT_U<unit
number>_C<channel number> or R_PG_Timer_SynchronouslyStartCount_GPT_U<unit

number> after setting the compare capture registers.

« Interrupts of the GPT 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 5.21, Notes on Notification
Functions.

Refer to the example of R_PG_Timer_Set GPT_U<unit number>.
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5.13.3 R_PG_StartCount_GPT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_StartCount_ GPT_U<unit number>_C<channel number> (void)
<unit number>: 0
<channel number>: 0 to 3

Description Start the GPT count operation
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_Timer_GPT_U<unit number>_C<channel number>.c

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

RPDL function R_GPT_ControlChannel

Details » Starts the GPT count operation.
« CallR_PG _Timer_Set GPT_U<unit number>and R_PG_Timer_GPT_U<unit
number>_C<channel number> to make the initial settings before calling this function.
« To start the count operation of two or more channels simultaneously, use
R_PG_Timer_SynchronouslyStartCount_ GPT_U<unit number>.

Example Refer to the example of R_PG_Timer_Set GPT_U<unit number>.
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5.13.4 R_PG_Timer_SynchronouslyStartCount_U<unit number>

Definition bool R_PG_Timer_SynchronouslyStartCount_ GPT_U<unit number>
('bool gpt0, bool gptl, bool gpt2, bool gpt3)
<unit number>: 0

Description Start the GPT count operation of two or more channels simultaneously

Parameter bool gpt0 Count operation of channel 0 (0:Do not start count  1:Start count)
bool gpt1 Count operation of channel 1 (0:Do not start count  1:Start count)
bool gpt2 Count operation of channel 2 (0:Do not start count  1:Start count)
bool gpt3 Count operation of channel 3 (0:Do not start count  1:Start count)

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Timer_GPT_U<unit number>.c
<unit number>: 0

RPDL function R_GPT_ControlUnit

Details »  Starts the GPT count operation of two or more channels simultaneously.

e CallR_PG_Timer_Set GPT_U<unit number>and R_PG_Timer_GPT_U<unit
number>_C<channel number> to make the initial settings before calling this function.

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

void funcl(void)

{
R_PG_Timer_Set_ GPT_UO0(); // Release GPT form module stop
R_PG_Timer_Set GPT_UO_CO(); //Setup GPTO
R_PG_Timer_Set GPT_UO_C2(); // Setup GPT2
R_PG_Timer_SetGTCCR_A_GPT_U0_C0( 0x0000); // Set GPT0.GTCCRA
R_PG_Timer_SetGTCCR_C_GPT_UO0_CO0( 0x00ff); // Set GPT0.GTCCRC
R_PG_Timer_SetGTCCR_A_GPT_U0_C2(0x0000); // Set GPT2.GTCCRA
R_PG_Timer_SetGTCCR_C_GPT_UO0_C2( 0x00ff); // Set GPT2.GTCCRC
}

void func2(void)

/I Start the count operation of GPTO and 2
R_PG_Timer_SynchronouslyStartCount_ GPT_UO0( 1,0, 1,0);

}

void func3(void)

/I Halt the count operation of GPTO and 2
R_PG_Timer_SynchronouslyHaltCount_ GPT_UO0( 1,0, 1, 0);
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5.13.5 R_PG_Timer_HaltCount_ GPT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_HaltCount_GPT_U<unit number>_C<channel number> (void)
<unit number>: 0

<channel number>: 0to 3

Description Halt the GPT count operation
Parameter None
Return value true Halting succeeded.
false Halting failed.
File for output R_PG_Timer_GPT_U<unit number>_C<channel number>.c

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

RPDL function R_GPT_ControlChannel

Details » Halts the GPT count operation.
« To resume the count operation, call
R_PG_Timer_StartCount_ GPT_U<unit number>_C<channel number> or
R_PG_Timer_SynchronouslyStartCount_ GPT_U<unit number>.

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

#include "R_PG_default.h"

void func(void)

{
// Halt the count operation of GPTO
R_PG_Timer_HaltCount_GPT_UO0_CO0();
I Set counter
R_PG_Timer_SetCounterValue_GPT_UQ_CO( 0xff );
/I Start the count operaion of GPTO
R_PG_Timer_StartCount_GPT_UOQ_CO0();

}
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5.13.6 R_PG_Timer_SynchronouslyHaltCout GPT_U<unit number>

Definition bool R_PG_Timer_SynchronouslyHaltCount GPT_U<unit number>
('bool gpt0, bool gptl, bool gpt2, bool gpt3)
<unit number>: 0

Description Halt the GPT count operation of two or more channels simultaneously

Parameter bool gpt0 Count operation of channel 0 (0:Do not stop count  1:Stop count)
bool gpt1 Count operation of channel 1 (0:Do not stop count  1:Stop count)
bool gpt2 Count operation of channel 2 (0:Do not stop count  1:Stop count)
bool gpt3 Count operation of channel 3 (0:Do not stop count  1:Stop count)

Return value true Halting succeeded.
false Halting failed.

File for output R_PG_Timer_GPT_U<unit number>.c
<unit number>: 0

RPDL function R_GPT_ControlUnit

Details » Halts the GPT count operation of two or more channels simultaneously.

» To resume the count operation, call
R_PG_Timer_StartCount_ GPT_U<unit number>_C<channel number> or
R_PG_Timer_SynchronouslyStartCount_GPT_U<unit number>.

Example Refer to the example of R_PG_Timer_SynchronouslyStartCount_ GPT_U<unit number>.
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5.13.7 R_PG_Timer_SetGTCCR_<GTCCR>_ GPT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_SetGTCCR_<GTCCR>_GPT_U<unit number>_C<channel number>
(uint16_t gtcer_val)
<GTCCR>: AtoF
<unit number>: 0
<channel number>: 0 to 3

Description Write the value to the compare capture register (GTCCRn n:AtoF)
Parameter uintl6_t gtcer_val The value to be written to the compare capture register
Return value true Setting was made correctly

false Setting failed
File for output R_PG_Timer_GPT_U<unit number>_C<channel number>.c

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

RPDL function R_GPT_ControlChannel

Details »  This function sets the compare capture register (GTCCRn n:AtoF).
» The compare capture registers are not set in
R_PG_Timer_Set GPT_U<unit number>_C<channel humber>.
To write the value to the compare capture registers in the initial setting, use this function.

Example Refer to the example of R_PG_Timer_Set GPT_U<unit number>.
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5.13.8 R _PG_Timer_GetGTCCR_GPT_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_GetGTCCR_GPT_U<unit number>_C<channel number>

(' uintl6_t * gtccr_a val,
uintl6_t * gtcer_d_val,

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

uintlé_t * gtccr_b_val, uintl6_t * gtccr_c_val,
uintlé_t * gtccr_e val, uintl6_t*gtcer f val )

3

Get the value from the compare capture registers (GTCCRA to F)

uintl6_t * gtcer_a_val

The address of storage area for compare capture register A value

uint16_t * gtcer_b_val

The address of storage area for compare capture register B value

uintl6_t * gtcer_c_val

The address of storage area for compare capture register C value

uintlé_t* gtcer_d_val

The address of storage area for compare capture register D value

uintl6_t * gtcer_e_val

The address of storage area for compare capture register E value

uintl6_t * gtcer_f_val

The address of storage area for compare capture register F value

true

Acquisition succeeded

false

Acquisition failed

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

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

R_GPT_ReadChannel

3

This function acquires the compare capture register (GTCCRA to F ) value.

Specify the address of storage area for an item to be acquired. Specify 0 for an item that is

not required.

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

uintl6_t gtcer_a val, gtcer_c_val;

void func(void)

{
//IGet GTCCRA and GTCCRB value
R_PG_Timer_GetGTCCR_GPT_UO0_CO(
&gtcer_a_val, //[GTCCRA
0, [IGTCCRB (not required)
&gtcer_c_val, //IGTCCRC
0, /IGTCCRD (not required)
0, /IGTCCRE (not required)
0 /IGTCCREF (not required)
)i
}
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5.13.9 R_PG_Timer_SetCounterValue GPT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_SetCounterValue_GPT_U<unit number>_C<channel number>
(uint16_t counter_val )

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

Description Set the GPT counter value
Parameter uintl6_t counter_val The value to be written to the counter
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Timer_GPT_U<unit number>_C<channel number>.c

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

RPDL function R_GPT_ControlChannel

Details » Set the counter value
» The counter value can be changed only when the counting is stopped.

Example Refer to the example of R_PG_Timer_HaltCount_GPT_U<unit number>_C<channel
number>.
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5.13.10 R_PG_Timer_GetCounterValue GPT_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_Timer_GetCounterValue_GPT_U<unit number>_C<channel number>

(uintl6_t * counter_val )

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

Get the GPT counter value

uintlé_t*counter_val | The address of storage area for compare capture register A value

true Acquisition succeeded

false Acquisition failed

R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 3

RPDL function R_GPT_ReadChannel
Details »  Get the counter value
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
uintlé_t counter_val;
void func(void)
{
//Get counter value
R_PG_Timer_GetCounterValue_GPT_UO_CO( & counter_val );
}
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5.13.11 R_PG_Timer_SynchronouslyClearCounter_GPT_U<unit number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_SynchronouslyClearCounter GPT_U<unit number>

(bool gpt0, bool gptl, bool gpt2, bool gpt3)

<unit number>: 0

Clear the counter of two or more channels simultaneously

bool gpt0 GPTO counter clearing control ( 0:Do not clear counter 1:Clear counter )
bool gpt1 GPT1 counter clearing control ( 0:Do not clear counter 1:Clear counter )
bool gpt2 GPT?2 counter clearing control ( 0:Do not clear counter 1:Clear counter )
bool gpt3 GPT3 counter clearing control ( 0:Do not clear counter 1:Clear counter )
true Clearing succeeded

false Clearing failed

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

R_GPT_ControlUnit

Clear the GPT counter of two or more channels simultaneously.

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

uintl6_t counter val;

void func(void)

{

/[Clear the counter of GPTO and GPT2
R_PG_Timer_SynchronouslyClearCounter_ GPT_UO0( 1,0, 1,0);
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5.13.12 R_PG_Timer_SetCycle_GPT_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

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

Set the timer cycle setting register (GTPR)

bool R_PG_Timer_SetCycle_GPT_U<unit number>_C<channel number> (uint16_t gtpr_val)

uintl6_t gtpr_val | The value to be written to the timer cycle setting register
true Setting was made correctly
false Setting failed

R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0

<channel number>: 0to 3

RPDL function R_GPT_ControlChannel
Details « This function sets the timer cycle setting register (GTPR).
E I . . .
£xample /Nnclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
//Set timer cycle register
R_PG_Timer_SetCycle_ GPT_UOQ_CO0( 0x6000 );
}
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5.13.13 R_PG_Timer_SetBuffer_Cycle_GPT_U<unit number>_C<channel number>
Definition bool R_PG_Timer_SetBuffer_Cycle_ GPT_U<unit number>_C<channel number>
(uint16_t gtpbr_val)

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

Description Set the timer cycle setting buffer register (GTPBR)
Conditions for The buffer operation of the cycle setting register (GTPR) is selected
output
Parameter uint16_t gtpbr_val The value to be written to the timer cycle setting buffer register
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Timer_GPT_U<unit number>_C<channel number>.c

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

RPDL function R_GPT_ControlChannel
Details « This function sets the timer cycle setting buffer register (GTPBR).
Example

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

void func(void)

{
//Set timer cycle setting buffer register
R_PG_Timer_SetBuffer_Cycle_ GPT_UO0_CO0( 0x5000 );
}
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5.13.14 R_PG_Timer_SetDoubleBuffer_Cycle_ GPT_U<unit number>_C<channel
number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_SetDoubleBuffer_Cycle GPT_U<unit number>_C<channel number>
(uintl6_t gtpdbr_val )

<unit number>: 0

<channel number>: 0to 3

Set the timer cycle setting double-buffer register (GTPDBR)

The double buffer operation of the cycle setting register (GTPR) is selected

uintl6_t gtpdbr_val

The value to be written to the timer cycle setting double-buffer

register
true Setting was made correctly
false Setting failed

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

<unit number>: 0

<channel number>: 0to 3

R_GPT_ControlChannel

This function sets the timer cycle setting double-buffer register (GTPDBR).

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

void func(void)

{

//Set timer cycle setting double-buffer register
R_PG_Timer_SetDoubleBuffer_Cycle GPT_UO0_CO0( 0x4000 );
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5.13.15 R_PG_Timer_SetAD_GPT_U<unit number>_C<channel number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

bool R_PG_Timer_SetAD_GPT_U<unit number>_C<channel number>
(uintl6_t gtadtra_val, uint16_t gtadtrb_val )

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

Set the A/D converter start request timing register A, B (GTADTRA, B)

The A/D converter start request is enabled

uintl6_t gtadtra_val The value to be written to GTADTRA
uint16_t gtadtrb_val The value to be written to GTADTRB
true Setting was made correctly

false Setting failed

R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 3

RPDL function R_GPT_ControlChannel
Details « This function sets the A/D converter start request timing register A, B (GTADTRA, B).
E I . . .
£xample /Nnclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Set the A/D converter start request timing registers
R_PG_Timer_SetAD_GPT_UQ_CO0(
0x3000, // A/D converter start request timing register A (GTADTRA)
0x2000 // A/D converter start request timing register B (GTADTRB)
)i
}
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5.13.16 R_PG_Timer_SetBuffer AD_GPT_U<unit number>_C<channel number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_Timer_SetBuffer AD_GPT_U<unit number>_C<channel number>
(uint16_t gtadtbra_val, uint16_t gtadtbrb_val )

<unit number>: 0

<channel number>: 0 to 3

Set the A/D converter start request timing buffer register A, B (GTADTBRA,
GTADTBRB)
The buffer transfer of A/D converter start request timing register is enabled

uintl6_t gtadtbra_val The value to be written to GTADTBRA
uintl6_t gtadtbrb_val The value to be written to GTADTBRB
true Setting was made correctly

false Setting failed

R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0

<channel number>: 0to 3

RPDL function R_GPT_ControlChannel
Details » This function sets the A/D converter start request timing buffer register A, B
(GTADTBRA, GTADTBRB).
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Set the A/D converter start request timing buffer registers
R_PG_Timer_SetBuffer_ AD_GPT_UO0_CO(
0x6000, // A/D converter start request timing buffer register A (GTADTBRA)
0x3000 // A/D converter start request timing buffer register B (GTADTBRB)
)i
}
R20UT2274EJ0102 Rev.1.02 RENESAS Page 298 of 429

May 16, 2014




RX63T Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.13.17 R_PG_Timer_SetDoubleBuffer AD_GPT_U<unit number>_C<channel
number>

Definition

Description

Conditions for
output

Parameter

Return value

File for output

bool R_PG_Timer_SetDoubleBuffer AD_GPT_U<unit number>_C<channel number>
(uintl6_t gtadtdbra_val, uint16_t gtadtdbrb_val )

<unit number>: 0

<channel number>: 0to 3

Set the A/D converter start request timing double-buffer register A, B (GTADTDBRA,
GTADTDBRB)
The double-buffer transfer of A/D converter start request timing register is enabled

uint16_t gtadtdbra_val The value to be written to GTADTDBRA
uintl6_t gtadtdbrb_val The value to be written to GTADTDBRB
true Setting was made correctly

false Setting failed

R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 3

RPDL function R_GPT_ControlChannel
Details « This function sets the A/D converter start request timing double-buffer register A, B
(GTADTDBRA, GTADTDBRB).
E I . . .
£xample /Nnclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Set the A/D converter start request timing double-buffer register
R_PG_Timer_SetDoubleBuffer AD_GPT_UQ_CO(
0x8000, // GTADTDBRA
0x4000 // GTADTDBRB
)i
}
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5.13.18 R_PG_Timer_SetBuffer GTDV<U/D>_GPT_U<unit number>_C<channel

number>
Definition bool R_PG_Timer_SetBuffer GTDVU_GPT_U<unit number>_C<channel number>
(uintl6_t gtdbu_val)
bool R_PG_Timer_SetBuffer GTDVD_GPT_U<unit number>_C<channel number>
(uint16_t gtdbd_val)
<unit number>: 0
<channel number>: 0to 3
Description Set the timer dead time buffer register U, D (GTDBU, GTDBD)
Conditions for Automatic addition of dead time is enabled
output
Parameter uint16_t gtdbu_val The value to be written to GTDBU
uintl6_t gtdbd val The value to be written to GTDBD
Return value true Setting was made correctly
false Setting failed

File for output

R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0

<channel number>: 0 to 3

RPDL function R_GPT_ControlChannel
Details « This function sets the timer dead time buffer register U, D (GTDBU, GTDBD) that are
the buffer registers of the timer dead time value register U, D (GTDVU, GTDVD),.
E I . . .
£xample /Nnclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Set the timer dead time buffer register U
R_PG_Timer_SetBuffer GTDVU_GPT_UO0_CO0( 0x500 );
/I Set the timer dead time buffer register D
R_PG_Timer_SetBuffer GTDVD_GPT_UO0_C0( 0x300);
}
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5.13.19 R_PG_Timer_GetRequestFlag_GPT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_GetRequestFlag_ GPT_U<unit number>_C<channel number>
(bool *cm_ic_a, bool*cm_ic_b, bool*cm_c, bool *cm_d,
bool * cm_e, bool * cm_f, bool * ov, bool * un, bool * dt_error)

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

Description Get and clear the GPT interrupt flag

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_c The address of storage area for the compare match/input capture C flag
bool * cm_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/input capture E flag
bool * cm_f The address of storage area for the compare match/input capture 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 * dt_error | The address of storage area for the dead time error flag

Return value true Acquisition succeeded
false Acquisition failed

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

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

RPDL function R_GPT_ReadChannel

Details « This function acquires the interrupt flags of GPT.
» 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 /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
bool cm_ic_a, ov;
void func(void)
{
//Get compare match/input capture A flag and overflow flag
R_PG_Timer_GetRequestFlag_GPT_U0_CO(
&cm_ic_a, // Compare match/input capture A flag
0, /I Compare match/input capture B flag (not required )
0, /I Compare match/input capture C flag (not required )
0, /I Compare match/input capture D flag (not required )
0, /I Compare match/input capture E flag (not required )
0, /I Compare match/input capture F flag (not required )
&ov, I/ Overflow flag
0, /I Underflow flag (not required )
0 // dead time error flag (not required )
}
}
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5.13.20 R_PG_Timer_GetRequestFlag_GPT_U<unit number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_Timer_GetRequestFlag_GPT_U<unit number>

(' bool * loco_rising,

bool * ext_rising,

<unit number>: 0

bool * loco_deviation,  bool * loco_ov,
bool * ext_falling )

<channel number>: 0 to 3

Get and clear the GPT interrupt flags of LOCO count function and external trigger

bool * loco_rising

The address of storage area for the frequency-divided LOCO clock
rise interrupt request flag

bool * loco_deviation

The address of storage area for the fLOCO count value deviation
exceedance interrupt request flag

bool * loco_ov

The address of storage area for the LCNT overflow interrupt
request flag

bool * ext_rising

The address of storage area for the external trigger rising input
interrupt request flag

bool * ext_falling

The address of storage area for the external trigger falling input
interrupt request flag

true

Acquisition succeeded

false

Acquisition failed

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

<unit number>: 0

<channel number>: 0 to 3

RPDL function R_GPT_ReadUnit
Details « This function acquires and clears the interrupt flags of LOCO count function and external
- trigge.
« 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 /lInclude “R_PG_<PDG project name>.h” to use this function.
#include "R_PG_default.h"
bool loco_deviation, ext_rising;
void func(void)
{
//Get fLOCO count deviation exceedance interrupt flag and
Ilexternal trigger rising input interrupt flag
R_PG_Timer_GetRequestFlag GPT_UO (
0, /I frequency-divided LOCO clock rise interrupt flag (not required)
&loco_deviation, // fLOCO count deviation exceedance interrupt flag
0, /I LCNT overflow interrupt flag (not required)
&ext_rising, // External trigger rising input interrupt flag
0 /I External trigger falling input interrupt flag (not required)
);
}
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5.13.21 R_PG_Timer_GetCounterStatus GPT_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_Timer_GetCounterStatus_GPT_U<unit number>_C<channel number>
( bool * active, bool *up )

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

Get the counter status

bool * active The address of storage area for the count start bit
(0 : Count operation is performed 1 : Count operation is stopped )
bool * up The address of storage area for the count direction flag

(0: Downward 1:Upward)

true Acquisition succeeded

false Acquisition failed

R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 3

RPDL function R_GPT_ReadChannel
Details « This function acquires the count start bit and count direction flag.
» Specify the address of storage area for the flags to be acquired. Specify 0 for a flag that is not
required.
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
bool up;
void func(void)
{
//Get count direction
R_PG_Timer_GetCounterStatus_GPT_U0_CO (
0, // Count start bit (not required)
& up /I Count direction flag
)i
}
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5.13.22 R_PG_Timer_BufferEnable_ GPT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_BufferEnable_GPT_U<unit number>_C<channel number>
(bool gtcer,  bool gtpr, bool gtadtr, bool gtdv )

<unit number>: 0

<channel number>: 0 to 3

Description Enable the buffer operation

Parameter bool gtcer

Buffer operation setting of compare capture register GTCCRA, GTCCRC,
GTCCRD and GTCCRB, GTCCRE, GTCCRF.
( 0:Do not enable buffer operation 1:Enable buffer operation)

bool gtpr

Buffer operation setting of timer cycle setting register (GTPR) and timer
cycle setting buffer register (GTPBR)
( 0:Do not enable buffer operation 1:Enable buffer operation)

bool gtadtr

Buffer operation setting of A/D converter start request timing register
(GTADTRA), A/D converter start request timing buffer register
(GTADTBRA) and A/D converter start request timing double-buffer register
(GTADTDBRA)

( 0:Do not enable buffer operation 1:Enable buffer operation)

bool gtdv

Buffer operation setting of timer dead time value register U, D (GTDVU,
GTDVD) and timer dead time value register U,D (GTDBU, GTDBD)
( 0:Do not enable buffer operation 1:Enable buffer operation)

Return value true

Setting was made correctly

false

Setting failed

File for output R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 3

RPDL function R_GPT_ControlChannel

Details « This function enables the buffer operation.

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

{

11

o O O

#include "R_PG_default.h"

void func(void)

/I Enable buffer operation of GTCCRA, C, D and GTCCRB, E, F.
R_PG_Timer_BufferEnable_ GPT_UOQ_CO (

//Enable buffer operation of GTCCRA, C, D and GTCCRB, E, F
/IDo not enable buffer operation of GTPR

//Do not enable buffer operation of GTADTRA

/IDo not enable buffer operation of GTDVU and GTDVD
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5.13.23 R_PG_Timer_BufferDisable GPT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_BufferDisable_ GPT_U<unit number>_C<channel number>
(bool gtcer,  bool gtpr, bool gtadtr, bool gtdv )

<unit number>: 0

<channel number>: 0 to 3

Description Disable the buffer operation

Parameter bool gtcer

Buffer operation setting of compare capture register GTCCRA, GTCCRC,
GTCCRD and GTCCRB, GTCCRE, GTCCRF.
( 0:Do not disable buffer operation 1:Disable buffer operation)

bool gtpr

Buffer operation setting of timer cycle setting register (GTPR) and timer
cycle setting buffer register (GTPBR)
( 0:Do not disable buffer operation 1:Disable buffer operation)

bool gtadtr

Buffer operation setting of A/D converter start request timing register
(GTADTRA), A/D converter start request timing buffer register
(GTADTBRA) and A/D converter start request timing double-buffer register
(GTADTDBRA)

( 0:Do not disable buffer operation 1:Disable buffer operation)

bool gtdv

Buffer operation setting of timer dead time value register U, D (GTDVU,
GTDVD) and timer dead time value register U,D (GTDBU, GTDBD)
( 0:Do not disable buffer operation 1:Disable buffer operation)

Return value true

Setting was made correctly

false

Setting failed

File for output R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 3

RPDL function R_GPT_ControlChannel

Details » This function disables the buffer operation.

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

{

11

o O O

#include "R_PG_default.h"

void func(void)

/I Disable buffer operation of GTCCRA, C, D and GTCCRB, E, F.
R_PG_Timer_BufferDisable_ GPT_UQ_CO (

/[Disable buffer operation of GTCCRA, C, D and GTCCRB, E, F
/IDo not disable buffer operation of GTPR

/IDo not disable buffer operation of GTADTRA

/IDo not disable buffer operation of GTDVU and GTDVD
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5.13.24 R_PG_Timer_Buffer_Force_ GPT_U<unit number>_C<channel number>

Definition

Description
Parameter

Return value

File for output

bool R_PG_Timer_Buffer_Force_ GPT_U<unit number>_C<channel number> (void)

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

Execute forcible buffer transfer

None
true Setting was made correctly
false Setting failed

R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 3

RPDL function R_GPT_ControlChannel
Details « Execute forcible buffer transfer of GTCCRA and GTCCRB.
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
R_PG_Timer_Set GPT_UO0(); /I Release GPT form module stop
R_PG_Timer_Set_ GPT_UO0_CO(); Il Set up GPTO
R_PG_Timer_SetGTCCR_C_GPT_UO_CO0( 0x6000); // Set GTCCRC
R_PG_Timer_SetGTCCR_D_GPT_UO0_CO0( 0x3000); // Set GTCCRD
R_PG_Timer_SetGTCCR_E_GPT_UQ_C0( 0x8000); // Set GTCCRE
R_PG_Timer_SetGTCCR_F_GPT_UOQO_CO0( 0x4000); // Set GTCCRF
R_PG_Timer_Buffer_Force_GPT_UQ_CO0(); /IExecute forcible transfer
R_PG_Timer_StartCount_GPT_UQ_CO0(); /[ Start the count operaion
}
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5.13.25 R_PG_Timer_CountDirection_Down_GPT_U<unit number>_C<channel
number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_Timer_CountDirection_Down_GPT_U<unit number>_C<channel nhumber>

(bool force)

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

Set the count direction to down-counting

bool force Forcible count direction setting
(0:Do not set forcibly 1:Set forcibly)

true Setting was made correctly

false Setting failed

R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 3

RPDL function R_GPT_ControlChannel
Details « This function sets the count direction to down-counting.
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Set count direction to down ( Do not set forcibly)
R_PG_Timer_CountDirection_Down_GPT_UO0_CO0(0);
}
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5.13.26 R_PG_Timer_CountDirection_Up_GPT_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_Timer_CountDirection_Up_GPT_U<unit number>_C<channel number>

(bool force)

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

Set the count direction to up-counting

bool force Forcible count direction setting
(0:Do not set forcibly 1:Set forcibly)

true Setting was made correctly

false Setting failed

R_PG_Timer_GPT_U<unit number>_C<channel number>.c
<unit number>: 0
<channel number>: 0to 3

RPDL function R_GPT_ControlChannel
Details » This function sets the count direction to up-counting.
Example /Nnclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Set count direction to up ( Set forcibly )
R_PG_Timer_CountDirection_ Up_GPT_U0 _CO(1);
}
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5.13.27 R_PG_Timer_SoftwareNegate  GPT_U<unit number>_C<channel number>

Definition bool R_PG_Timer_SoftwareNegate GPT_U<unit number>_C<channel number>
(bool on)

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

Description Control GTIOCnA and GTIOCnB pin output negation by software (n:Channel number)
Conditions for GTIOChA or GTIOCnB pin output negation control is enabled and software control is
output selected for the negation source
Parameter bool on Output value of the negation source (1:ON 0:0FF)
Return value true Setting was made correctly

false Setting failed
File for output R_PG_Timer_GPT_U<unit number>_C<channel number>.c

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

RPDL function R_GPT_ControlChannel

Details « This function controls the negation of GTIOCnA and GTIOCnB pin output. (n:Channel
number)

Example

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

void func(void)

{
/I Set the value of the negation source to 1
R_PG_Timer_CountDirection_Up_GPT_U0 _CO(1);
}
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5.13.28 R_PG_Timer_StartCount LOCO_GPT_U<unit number>

Definition bool R_PG_Timer_StartCount LOCO_GPT_U<unit number> (void)
<unit number>: 0

Description Start the LOCO count

Conditions for The LOCO count function is enabled

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Timer_GPT_U<unit number>.c

<unit number>: 0
RPDL function R_GPT_ControlUnit

Details » Starts the LOCO count

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

#include "R_PG_default.h"

void func(void)

{
/I Set up IWDT and start the count operation
R_PG_Timer_Set_IWDT();
R_PG_Timer_RefreshCounter_IWDT();

/I Release GPT form module stop and set up LOCO count function
R_PG_Timer_Set GPT_UO0();

/I Start the LOCO count
R_PG_Timer_StartCount_ LOCO_GPT_UO();
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5.13.29 R_PG_Timer_HaltCount LOCO_GPT_U<unit number>

Definition

Description
Conditions for

output
Parameter

Return value

File for output

bool R_PG_Timer_HaltCount_LOCO_GPT_U<unit number> (void)

<unit number>: 0

Halt the LOCO count

The LOCO count function is enabled

None
true Halting succeeded.
false Halting failed.

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

RPDL function R_GPT_ControlUnit
Details + Halts the LOCO count
Example /Nnclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
// Halt the LOCO count
R_PG_Timer_HaltCount_LOCO_GPT_UO0();
}
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5.13.30 R_PG_Timer_ClearCounter LOCO_GPT_U<unit number>

Definition bool R_PG_Timer_ClearCounter_LOCO_GPT_U<unit number> (void)
<unit number>: 0

Description Clear the LOCO count value register

Conditions for The LOCO count function is enabled

output

Parameter None

Return value true Clearing succeeded
false Clearing failed

File for output R_PG_Timer_GPT_U<unit number>.c
<unit number>: 0

RPDL function R_GPT_ControlUnit

Details » Clears the LOCO count value register

Example

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

void func(void)

{
/I Clear the LOCO count value register
R_PG_Timer_ClearCounter_LOCO_GPT_UO0();
}
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5.13.31 R_PG_Timer_InitialiseCountResultValue LOCO_GPT_U<unit number>

Definition bool R_PG_Timer_lInitialiseCountResultValue_ LOCO_GPT_U<unit number> (void)
<unit number>: 0

Description Initialize the LOCO count result registers
Conditions for The LOCO count function is enabled
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Timer_GPT_U<unit number>.c
<unit number>: 0
RPDL function R_GPT_ControlUnit
Details  Initialise the LOCO count result registers LCNTO1 to LCNT15 using the LCNTOO value.
Example

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

void func(void)

{
/I Initialize the LOCO count result registers
R_PG_Timer_lInitialiseCountResultValue_LOCO_GPT_UO0();
}
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5.13.32 R_PG_Timer_GetCounterValue LOCO_GPT_U<unit number>

Definition bool R_PG_Timer_GetCounterValue_ LOCO_GPT_U<unit number>
(uint16_t * loco_counter_val)

<unit number>: 0

Description Get the value of the LOCO count value register
Conditions for The LOCO count function is enabled
output
Parameter uintlé_t*loco_counter_val | The address of storage area for the LOCO count value
register
Return value true Acquisition succeeded
false Acquisition failed
File for output R_PG_Timer_GPT_U<unit number>.c
<unit number>: 0
RPDL function R_GPT_ReadUnit
Details » Gets the value of the LOCO count value register.
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
uintl6_t loco_counter val;
void func(void)
{
/I Get the value of the LOCO count value register
R_PG_Timer_GetCounterValue_LOCO_GPT_UO( &loco_counter_val );
}
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5.13.33 R_PG_Timer_GetCounterAverageValue LOCO_GPT_U<unit number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_GetCounterAverageValue LOCO_GPT_U<unit number>

(uint16_t * loco_counter_ave val)

<unit number>: 0

Get the LOCO count result average value

The LOCO count function is enabled

uintlé_t*loco_counter_ave val

The address of storage area for the LOCO count result
average value

true

Acquisition succeeded

false

Acquisition failed

R_PG_Timer_GPT_U<unit number>.c

<unit number>: 0

R_GPT_ReadUnit

Get the LOCO count result average register value.

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

#include "R_PG_default.h"

uintl6 t loco_counter_ave val;

void func(void)

{

/I Get the LOCO count result average value
R_PG_Timer_GetCounterAverageValue_ LOCO_GPT_UO( & loco_counter_ave val);
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5.13.34 R_PG_Timer_GetCounterResultValue LOCO_GPT_U<unit number>

Definition

Description
Conditions for
output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_GetCountResultValue_ LOCO_GPT_U<unit number>

(uint16_t * loco_count_result_val)

<unit number>: 0

Get the LOCO count result registers value

The LOCO count function is enabled

uintlé_t*loco_count_result val

A pointer to where the LOCO count result registers
value shall be stored.
(Provide space for 32-byte values)

true

Acquisition succeeded

false

Acquisition failed

R_PG_Timer_GPT_U<unit number>.c

<unit number>: 0

R_GPT_ReadUnit

Get the LOCO count result registers (LCNTO0 to LCNT15) value.

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

#include "R_PG_default.h"

uintlé_t loco_count result val[16];

void func(void)

/I Get the value of LOCO count result registers
R_PG_Timer_GetCountResultValue_ LOCO_GPT_UO( loco_count_result_val );
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5.13.35 R_PG_Timer_SetPermissibleDeviation LOCO_GPT_U<unit number>

Definition bool R_PG_Timer_SetPermissibleDeviation LOCO_GPT_U<unit number>
(uint16_t maximum_val, uint16_t minimum_val)
<unit number>: 0

Description Set the LOCO count upper/lower permissible deviation value
Conditions for The LOCO count function is enabled and the LOCO count value deviation exceedance
output interrupt is enabled.
Parameter uintl6_t maximum_val The value to be written to the LOCO count upper
permissible deviation register
uintl6_t minimum_val The value to be written to the LOCO count lower

permissible deviation register

Return value true Setting was made correctly
false Setting failed
File for output R_PG_Timer_GPT_U<unit number>.c
<unit number>: 0
RPDL function R_GPT_ControlUnit
Details « Sets the LOCO count upper/lower permissible deviation value.
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Set the LOCO count upper/lower permissible deviation value
R_PG_Timer_SetPermissibleDeviation LOCO_GPT_UO0(
0x10 // Upper permissible deviation
0x10 // Lower permissible deviation
)i
}
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5.13.36 R_PG_Timer_AdjustEdgeDelay GPT_ U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_AdjustEdgeDelay GPT_U<unit number>_C<channel number>
(uint8_t GTIOCA_Rising_Delay, uint8 t GTIOCA_Falling_Delay,
uint8_t GTIOCB_Rising_Delay, uint8 t GTIOCB_Falling_Delay)

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

Update the delay times

uint8_t GTIOCA _Rising_Delay

The value to be written to the GTIOCA Rising
Output Delay Register (GTDLYRA)(1-31:Delay
setting, 0:No delay)

uint8_t GTIOCA _Falling_Delay

The value to be written to the GTIOCA Falling
Output Delay Register (GTDLYFA) (1-31:Delay
setting, 0:No delay)

uint8_t GTIOCB_Rising_Delay

The value to be written to the GTIOCB Rising Output
Delay Register (GTDLYRB) (1-31:Delay setting,
0:No delay)

uint8_t GTIOCB_Falling_Delay

The value to be written to the GTIOCB Falling
Output Delay Register (GTDLYFB) (1-31:Delay
setting, 0:No delay)

true

Setting was made correctly

False

Setting failed

R_PG_Timer_GPT_U<unit number>_<channel number>.c

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

R_GPT_EdgeDelay_Control

Update the delay times.

Call R_PG_Timer_EnableEdgeDelay GPT_U<unit number> to enable the delay times

settings,

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

#include "R_PG_default.h"

void func(void)

{
/I Update the delay times

R_PG_Timer_AdjustEdgeDelay GPT_UO0_CO0(5, 10, 5, 10);

/[ Enable delay times setteings.

R_PG_Timer_EnableEdgeDelay GPT_UO0(1, 0, 0, 0);
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5.13.37 R_PG_Timer_EnableEdgeDelay GPT__ U<unit number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_Timer_EnableEdgeDelay GPT_U<unit number>
(bool CO_Enable, bool C1_Enable, bool C2_Enable, bool C3_Enable)
<unit number>: 0

Enable the delay circuit

bool CO_Enable Delay generation control for GPTO (1:Enable 0:No
change)

bool C1_Enable Delay generation control for GPT1 (1:Enable 0:No
change)

bool C2_Enable Delay generation control for GPT2 (1:Enable 0:No
change)

bool C4_Enable Delay generation control for GPT3 (1:Enable 0:No
change)

true Setting was made correctly

False Setting failed

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

RPDL function R_GPT_EdgeDelay_Create
Details » Enable the delay circuit.
Call R_PG_Timer_DisbleEdgeDelay GPT_U<unit number> to Disable the delay times
settings,
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
/I Update the delay times
R_PG_Timer_AdjustEdgeDelay GPT_UO0_CO0(5, 10, 5, 10);
/l Enable delay times setteings.
R_PG_Timer_EnableEdgeDelay GPT_UO0(1, 0, 0, 0);
}
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5.13.38 R_PG_Timer_DisableEdgeDelay GPT_ U<unit number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_Timer_DisableEdgeDelay GPT_U<unit number>
(bool CO_Disable, bool C1_Disable, bool C2_Disable, bool C3_Disable)
<unit number>: 0

Disable the delay circuit

bool CO_Disable Delay generation control for GPTO (1:Disable 0:No
change)

bool C1_Disable Delay generation control for GPT1 (1:Disable 0:No
change)

bool C2_Disable Delay generation control for GPT2 (1:Disable 0:No
change)

bool C4_Disable Delay generation control for GPT3 (1:Disable 0:No
change)

true Setting was made correctly

False Setting failed

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

RPDL function R_GPT_EdgeDelay_Create
Details » Disable the delay circuit.
Call R_PG_Timer_EnableEdgeDelay GPT_U<unit number> to Enable the delay times
settings,
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
/I Disable delay times setteings.
R_PG_Timer_DisableEdgeDelay GPT_UO0(1, 0, 0, 0);
}
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5.13.39 R_PG_Timer_StopModule_GPT_U<unit number>

Definition bool R_PG_Timer_StopModule_GPT_U<unit number> (void)
<unit number>: 0

Description Shut down the GPT
Parameter None
Return value true Shutting down succeeded
False Shutting down failed
File for output R_PG_Timer_GPT_U<unit number>.c
<unit number>: 0
RPDL function R_GPT_Destroy
Details » Stops a GPT 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_ GPT_U<unit number>_C<channel number> or
R_PG_Timer_SynchronouslyHaltCount_ GPT_U<unit number> to stop a single channel.

Example /Nnclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
// Shut down the GPT
R_PG_Timer_StopModule_GPT_UO0();
}
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5.14 Compare Match Timer (CMT)

5.14.1 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_<PDG project name>.h" to use this function.

void func(void)

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

R_PG_Timer_Set_ CMT_UO_CO0(); //Set up the CMTO
R_PG_Timer_StartCount CMT_UO_CO(); //Start the count operation

}

void CmtOIntFunc(void)

{
R_PG_Timer_HaltCount_CMT_UQ_CO0(); //Halt the CMTO0 count operation

func_cmt0(); //Processing in response to a compare match interrupt

R_PG_Timer_StartCount_CMT_UO_CO0(); //Resume the CMTO count operation
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5.14.2 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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5.14.3 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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5.14.4 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_<PDG project name>.h" to use this function.
uintl6_t data;
void funcl(void)
{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_Timer_Set_ CMT_UO_CO0(); //Set up the CMTO
R_PG_Timer_StartCount_CMT_UQ_CO0(); //Start the count operation
}
void func2(void)
{
/[Acquire the value of a CMTO counter
R_PG_Timer_GetCounterValue_ CMT_UO0_CO( &data );
}
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5.14.5 R_PG_Timer_SetCounterValue CMT_U<unit number>_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

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

Set the CMT counter value

uint16_t data Value to be set to the counter
true Setting of the counter value succeeded.
false Setting of the counter value failed.

R_PG_Timer_ CMT_U<unit number>.c
<unit number>: 0 or 1

R_CMT_Control

» Set the counter value of a CMT.

A case where the setting is made as follows.

»  CMT unit 0 channel 0 was set up

#include "R_PG_default.n" //Include "R_PG_<PDG 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)

{
/ISet the value of a CMTO counter

R_PG_Timer_SetCounterValue_CMT_UO0_C0(0);
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5.14.6 R_PG_Timer_SetConstantRegister CMT_U<unit number>_C<channel
number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_Timer_SetConstantRegister CMT_U<unit number>_C<channel number>
(uint16_t constant_val)
<unit number>: 0 or 1
<channel number>: 0 to 3

Set the CMT constant register value

uintl6_t constant val Destination for storage of the constant register value.
true Setting was made correctly.
false Setting failed.

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

R_CMT_Control

« Set the CMT constant register value.

A case where the setting is made as follows.

e CMT unit 0 channel 0 was set up

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

void funcl(void)

{

R_PG_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_UO_CO(); //Start the count operation
}

void func2(void)

//Set the CMT constant register value
R_PG_Timer_SetConstantRegister CMT_UO0_CO0( Oxabcd );
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5.14.7 R_PG_Timer_StopModule_CMT_U<unit number>

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

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

false Shutting down failed.
File for output R_PG_Timer_CMT_U<unit number>.c

<unit number>: 0 or 1

RPDL function R_CMT_Destroy
Details » Stops a CMT unit and places it in the module-stop state per unit. If both CMTO and

CMT1 of unit 0 (or both CMT2 and CMT3 of unit 1) are running when this function is
called, both channels are stopped. Call the following function to stop a single channel.
R_PG_Timer_HaltCount CMT_U<unit number>_C<channel 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.n" //Include "R_PG_<PDG 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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5.15 Watchdog Timer (WDTA)

5.15.1 R_PG_Timer_Start WDT

Definition bool R_PG_Timer_Start WDT (void)
Description Set up the WDT and start the count operation
Conditions for Register start mode is selected.
output (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.)
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Timer_ WDT.c
RPDL function R_WDT_Set
Details » Makes initial settings of WDT and starts the count operation.
Example A case where the setting is made as follows.

» Start mode: Register start mode

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

void func(void)

{
R_PG_Clock_Set(); //Set up the clocks
R_PG_Timer_Start WDT(); //Set up the WDT and start the count operation
}
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5.15.2 R_PG_Timer_RefreshCounter WDT

Definition bool R_PG_Timer_RefreshCounter WDT (void)
Description Refresh the counter of WDT
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_Timer_ WDT.c
RPDL function R_WDT_Control
Details » Refresh the counter of WDT
Example /Nnclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void funcl(void)
{
R_PG_Clock_Set(); //Set up the clocks
R_PG_Timer_Start WDT(); //Set up the WDT and start the count operation
}
void func2(void)
{
R_PG_Timer_RefreshCounter WDT();  //Refresh the WDT counter
}
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5.15.3 R_PG_Timer_GetStatus WDT

Definition
Description

Parameter

Return value

File for output

bool R_PG_Timer_GetStatus WDT (uint16_t * counter_val, bool * undf, bool * ref_err)

Acquires the status flag and count value of WDT

uintlé _t* The address of storage area for the counter value
counter_val

bool * undf The address of storage area for the underflow flag
bool * ref_err The address of storage area for the refresh error flag
true Setting was made correctly

false Setting failed

R_PG_Timer WDT.c

RPDL function R_WDT_Read
Details » This function acquires the status flag and count value of WDT.
Example /lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
uintl6_t counter val;
bool undf;
bool ref_err;
void func(void)
{
/[Acquires the status flag and count value of WDT
R_PG_Timer_GetStatus WDT(&counter_val, &undf, &ref_err);
}
R20UT2274EJ0102 Rev.1.02 RENESAS Page 332 of 429

May 16, 2014




RX63T Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.16 Independent Watchdog Timer (IWDTa)

5.16.1 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_<PDG 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();
}
R20UT2274EJ0102 Rev.1.02 RENESAS Page 333 of 429

May 16, 2014




RX63T Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.16.2 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_<PDG 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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5.16.3 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 /Nnclude “R_PG_<PDG 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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5.17 Serial Communications Interface (SClc, SCId)

5.17.1 R_PG_SCI_Set_C<channel number>

Definition bool R_PG_SCI_Set_C<channel number> (void)

<channel number>: 0, 1, 2, 3 and 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>: 0, 1, 2, 3 and 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 SCI0 has been set in the GUI.

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

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
}
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5.17.2 R_PG_SCI_SendTargetStationID_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_SCI_SendTargetStationID_C<channel number> (uint8_tid)
<channel number>:0, 1, 2, 3 and 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 255)

true

Transmission succeeded

false

Transmission failed

R_PG_SCI_C<channel number>.c

<channel number>:0, 1, 2, 3 and 12

RPDL function R_SCI_Send
Details »  Generates an ID transmission cycle to transmit the ID code of the destination receiving
station.
»  This function waits until the ID transmission cycle has been completed.
Example A case where the setting is made as follows.
» The function of transmission is selected for a SCI0 channel
»  The multi-processer communications function is enabled in the asynchronous serial
communication mode
+  “Wait at the transmission function until all data has been transmitted” is selected as the
data transmission method.
/lInclude "R_PG_<PDG project hame>.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_CO0(); //Set up SCI0
R_PG_SCI_SendTargetStationID_CO( 5); //Send ID code (ID:5)
R_PG_SCI_SendAllData_CO0( data, 10 ); //Send data
}
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5.17.3 R_PG_SCI_StartSending_C<channel number>

Definition

Description
Conditions for

output

bool R_PG_SCI_StartSending_C<channel number> (uint8_t * data, uint16_t count)
<channel number>:0, 1, 2, 3 and 12
Start the data transmission
The function of transmission is selected for a SCI channel in GUI.
"Notify the transmission completion of all data by function call" is selected as the data
transmission method in GUI.

Parameter uint8_t * data The start address of the data to be sent.
uint16 t count The number of the data to be sent.
Set this to 0 if the transmit data is a character string (ending with a null
character).
Return value true Setting was made correctly
false Setting failed
File for output R_PG_SCI_C<channel number>.c <channel number>:0, 1, 2, 3 and 12
RPDL function R_SCI_Send
Details < This function starts the data transmission.

» This function is generated when "Notify the transmission completion of all data by
function call" is selected as the data transmission method in GUI. This function returns
immediately and the notification function having the specified name will be called when
the last byte has been sent. Create the notification function as follows:

void <name of the natification function> (void)
For the notification function, note the contents of this chapter end, Notes on Notification
Functions.

»  The number of transmitted data can be acquired by R_PG_SCI_GetSentDataCount_C
<channel number>. The transmission can be terminated by calling
R_PG_SCI_StopCommunication_C<channel number> before all bytes have been sent.

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

Example SCIO0 has been set as transmitter in the GUI.

Sci0TrFunc was specified as the name of the transmit end notification function in the GUI.

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

#include "R_PG_default.h"

uint8_t data[255];

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set C0(); //Set up SCI0.
R_PG_SCI_StartSending_CO0(data, 255); //Send 255 bytes of binary data.

}

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

void Sci0OTrFunc(void)

¢ R_PG_SCI_StopModule_CO0(); //Shut down the SCI0

}
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5.17.4 R_PG_SCI_SendAllData_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_SCI_SendAllData_C<channel number> (uint8_t * data, uint16_t count)
<channel number>:0, 1, 2, 3 and 12
Transmit all data
The function of transmission is selected for a SCI channel in GUI.
Other than "Notify the transmission completion of all data by function call" is selected as
the data transmission method in GUI.

uint8_t * data The start address of the data to be sent.
uint16 t count The number of the data to be sent.
- Set this to 0 if the transmit data is a character string (ending with a null
character).
true Setting was made correctly
false Setting failed

R_PG_SCI_C<channel number>.c
<channel number>:0, 1, 2, 3 and 12

RPDL function R_SCI_Send
Details « This function transmits all data.

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

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

Example SCIO0 has been set as transmitter in the GUI.

"Wait at the transmission function until the last byte has been transmitted" is selected as the

transmission method in GUI.

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

#include "R_PG_default.h"

uint8_t data[255];

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set C0(); //Set up SCIO.
R_PG_SCI_SendAllData_CO(data, 255); //Send 255 bytes of binary data.
R_PG_SCI_StopModule_CO0(); //Shut down the SCIO

}
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5.17.5 R_PG_SCI_I2CMode_Send_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details
Example

bool R_PG_SCI_I2CMode_Send_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t * data, uint16_t count)
<channel number>: 0, 1, 2, 3 and 12

Transmit data by simple I°C bus interface

Simple I°C bus interface is selected for “Mode”.

bool addr_10bit

Slave address format (1: 10bit  0: 7bit)

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>:0, 1, 2, 3 and 12

R_SCI_IIC_Write

Transmit data by simple 1°C bus interface.

[SCI0]

Mode: Simple 12C mode
Data transmission method: Notify the transmission completion of all data by function call

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

uint8_t data_tr[] = “ABCDEFGHIJ”;

uintl6_ttr_count;

void func(void)

{

R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_C0(); //Set up SCIO.

/[Transmit data by simple 1°C bus interface
R_PG_SCI_I2CMode_Send_C0(0, 0x0006, data_tr, 10);

}

void Sci0TrFunc(void)

{

//Acquire the number of transmitted data
R_PG_SCI_GetSentDataCount_CO(&tr_count);
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5.17.6 R_PG_SCI_I2CMode_SendWithoutStop _C<channel number>

Definition bool R_PG_SCI_I2CMode_SendWithoutStop_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t * data, uint16_t count)
<channel number>: 0, 1, 2, 3 and 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>:0, 1, 2, 3 and 12

File for output

RPDL function R_SCI_HIIC_Write
Details «  Transmit data by simple 1°C bus interface (no stop condition).
Example [SCIO0]

Mode: Simple 12C mode
Data transmission method: Notify the transmission completion of all data by function call

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

#include "R_PG_default.h"

uint8_t data_tr[10];

uint8_t data_re[10];

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
/[Transmit data by simple 1°C bus interface (no stop condition)
R_PG_SCI_I2CMode_SendWithoutStop_C0(0, 0x0006, data_tr, 10);

}

void Sci0TrFunc(void)

{
/IReceive data by simple 1°C bus interface (RE-START condition)
R_PG_SCI_I2CMode_RestartReceive_C0(0, 0x0006, data_re, 10);

}
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5.17.7 R_PG_SCI_I2CMode_GenerateStopCondition_C<channel number>

Definition bool R_PG_SCI_I2CMode_GenerateStopCondition_C<channel number> (void)
<channel number>:0, 1, 2,3 and 12
Description Generate a stop condition
Conditions for «  Simple I°C bus interface is selected for “Mode”.
output
Parameter None
Return value true Setting was made correctly
false Setting failed
File for output R_PG_SCI_C<channel number=>.c
<channel number>: 0, 1, 2, 3 and 12
RPDL function R_SCI_Control
Details » This function generates a stop condition.
Example [SCIO0]

Mode: Simple 12C mode

Data transmission method: Transfer the transmitted serial data by DMAC

/lInclude "R_PG_<PDG 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_CO0(data_tr);
//Make the DMAC be ready for the start trigger
R_PG_DMAC_Activate_C0();
//Set up a SCI channel
R_PG_SCI_Set_CO0();
/[Transmit data by simple 1°C bus interface
R_PG_SCI_I2CMode_Send_C0(0, 0x0006, data_tr, 10);
}
void DmacOIntFunc(void)
{
//Generate a stop condition
R_PG_SCI_I2CMode_GenerateStopCondition_CO0();
}
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5.17.8 R_PG_SCI _I2CMode_Receive C<channel number>

Definition bool R_PG_SCI_I12CMode_Receive_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t * data, uint16_t count)
<channel number>: 0, 1, 2, 3 and 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.

File for output R_PG_SCI_C<channel number=>.c

<channel number>:0, 1, 2, 3 and 12

RPDL function R_SCI_IlIC_Read
Details «  This function receives data by simple I°C bus interface.
Example [SCIO0]

Mode: Simple 12C mode
Function selection: Transmission and reception

/lInclude "R_PG_<PDG 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_CO0(); //Set up SCIO.
//IReceive data by simple 1°C bus interface
R_PG_SCI_I2CMode_Receive_CO0(0, 0x0006, data_re, 10);

}
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5.17.9 R_PG_SCI _I2CMode_RestartReceive _C<channel number>

Definition

Description

Conditions for

output

Parameter

Return value

File for output
RPDL function

Details
Example

bool R_PG_SCI_I2CMode_RestartReceive_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t * data, uint16_t count)
<channel number>: 0, 1, 2, 3 and 12
Receive data by simple 1°C bus interface (RE-START condition)
Simple I°C bus interface is selected for “Mode”.

bool addr_10bit

Slave address format (1: 10bit  0: 7hit)

uintl6_tslave

Slave address

uint8_t * data

The start address of the storage area for the expected data.

uintl6_t count

The number of the data to be received.

true

When [Wait at the reception function until all data has been
received] was selected for data reception method, the operation
completed OK. When except [Wait at the reception function until
all data has been received] is selected for data reception method,
return value is always “true”.

false

When [Wait at the reception function until all data has been
received] was selected for data reception method, an error was
detected.

R_PG_SCI_C<channel number>.c

R_SCI_IIC_Read

<channel number>:0, 1, 2, 3 and 12

This function receives data by simple 1°C bus interface. (RE-START condition)

[SCI0]

Mode: Simple 12C mode

/lInclude "R_PG_<PDG 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_CO0();

/[The clock-generation circuit has to be set first.
//Set up SCI0.

/[Transmit data by simple 1°C bus interface (no stop condition)
R_PG_SCI_I2CMode_SendWithoutStop_CO(

1, /110 bit address format

0x0006, //Slave address

PDL_NO_PTR, /[The start address of the data to be sent
PDL_NO_DATA  /[The number of the data to be sent

);

/IReceive data by simple 1°C bus interface (RE-START condition)
R_PG_SCI_I2CMode_RestartReceive_CO(

0,

0x00f0,
data_re,

10

/17 bit address format

/ISlave address

/[The start address of the storage area for the expected data.
/IThe number of the data to be received.
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5.17.10 R_PG_SCI_I2CMode_ReceivelLast_C<channel number>

Definition bool R_PG_SCI_I2CMode_ReceivelLast C<channel number> (uint8_t * data)
<channel number>:0, 1, 2, 3 and 12

Description Making reception complete in simple 1°C bus interface

Conditions for «  Simple I°C bus interface is selected for “Mode”.

output »  “Transfer the received serial data by DMAC” or “Transfer the received serial data by

DTC” is selected for data reception method.

Parameter uint8_t * data The start address of the storage area for the expected data.
Return value true Setting was made correctly
false Setting failed
File for output R_PG_SCI_C<channel number>.c
<channel number>: 0, 1, 2, 3 and 12
RPDL function R_SCI_IIC_ReadLastByte
Details «  After received data is transferred by the DMAC or DTC in simple I°C mode, this function

must be called to complete the reception.
» This function must be called from a DMA interrupt notification function or receive end
notification function.
Example [SCIO0]
Mode: Simple 12C mode
Data reception method: Transfer the received serial data by DMAC
[DMACO]
Transfer request source: RXI0 (SCIO receive data full interrupt)
Transfer mode: Normal transfer mode
Length of a single data: 1 byte
Number of times: 4
Start address: 8a005h
Notify DMA interrupt (DMACIn)
[DMACI1]
Transfer request source: TXIO (SCIO transmit data empty interrupt)
Transfer mode: Normal transfer mode
Length of a single data: 1 byte
Number of times: 3
Source address update mode: Fixed
Start address: 8a003h

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

uint8_t data_re[5];
uint8_t dummy_data=0xFF;

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); /ISet up SCIO.
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R_PG_DMAC_Set_CO0(); //Setup DMAC.

R_PG_DMAC_Set_Ci(); //Setup DMAC.
R_PG_DMAC_SetDestAddress_CO(data_re); //Set the destination address.
R_PG_DMAC_SetSrcAddress_C1(&dummy_data); //Set the source address.
R_PG_DMAC_Active_C0(); //Make the DMAC be ready for the start trigger.
R_PG_DMAC_Active_C1(); //Make the DMAC be ready for the start trigger.

/IReceive data by simple I°C bus interface.
R_PG_SCI_I2CMode_Receive_C0(0, 0x0006, PDL_NO_PTR, 0);

}

void DmacOIntFunc(void)

//Making reception complete in simple I1°C bus interface.
R_PG_SCI_I2CMode_ReceivelLast CO(&data_re[4]);
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5.17.11 R_PG_SCI _I2CMode_GetEvent_C<channel number>

Definition bool R_PG_SCI_I2CMode_GetEvent_C<channel number> (bool * nack)
<channel number>:0, 1, 2, 3 and 12
Description Get the detected event in the simple 1°C mode
Conditions for Simple I°C bus interface is selected for “Mode”.
output
Parameter bool * nack The address of the storage area for a NACK detection flag.
Return value true Acquisition succeeded
false Acquisition failed
File for output R_PG_SCI_C<channel number>.c
<channel number>: 0, 1, 2, 3 and 12
RPDL function R_SCI_GetStatus
Details «  This function acquires ACK Reception Data Flag in the simple 1°C mode.
Example [SCI0]
Mode:Simple I°C mode
Data transmission method:Notify the transmission completion of all data by function call
/linclude "R_PG_<PDG 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_CO0(); //Set up SCIO.
/[Transmit data by simple 1°C bus interface
R_PG_SCI_I2CMode_Send_C0(0, 0x0006, data_tr, 10);
}
void Sci0TrFunc(void)
//Get the detected event in the simple 1°C mode
R_PG_SCI_I2CMode_GetEvent_C0(&nack);
}
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5.17.12 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>: 0, 1, 2, 3 and 12

Description Transmit data by simple SPI mode

Conditions for » Simple SPI mode is selected for “Mode”.

output

Parameter uint8_t * tx_start The start address of the data to be transmitted.

uint8_t * rx_start The start address of the storage area for the expected data.
uintl6_t count The number of the data to be transferred.

Return value true When [Wait at the transmission/reception function until all data has
been transmitted/received] was selected for data
transmission/reception method, the operation completed OK. When
except [Wait at the transmission/reception function until all data
has been transmitted/received] is selected for data
transmission/reception method, return value is always “true”.

false When [Wait at the transmission/reception function until all data has
been transmitted/received] was selected for data
transmission/reception method, an error was detected.

File for output R_PG_SCI_C<channel number>.c

<channel number>: 0, 1, 2, 3 and 12

RPDL function R_SCI_SPI_Transfer

Details » This function transmits data by simple SP1 mode.

Example [SCIO0]

Mode: Simple SPI mode
Function selection: Transmission and reception

void funcl(void)

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

uint8_t data_tr[10];
uint8_t data_re[10];

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.

}

void func2(void)

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

}
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5.17.13 R_PG_SCI_SPIMode_GetErrorFlag_C<channel number>

Definition bool R_PG_SCI_SPIMode_GetErrorFlag_C<channel number> (bool * overrun)
<channel number>:0, 1, 2, 3 and 12
Description Get the serial reception error flag in the simple SPI mode
Conditions for Simple SPI mode is selected for “Mode”.
output
Parameter bool * overrun The address of the storage area for the overrun error flag.
Return value true Acquisition of the flag succeeded
false Acquisition of the flag failed
File for output R_PG_SCI_C<channel number>.c
<channel number>: 0, 1, 2, 3 and 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 [SCI0]

Mode: Simple SPI mode

Function selection: Transmission and reception
Notify receive error detection by function call

/lInclude "R_PG_<PDG 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_C0(); //Set up SCIO.
/[Transmit data by simple SPI mode
R_PG_SCI_SPIMode_Transfer CO(tx_data, rx_data, 4);
}

void SciOErFunc(void)

//Get the serial reception error flag in the simple SPI mode
R_PG_SCI_SPIMode_GetErrorFlag_CO(&overrun);
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5.17.14 R_PG_SCI_GetSentDataCount_C<channel number>

Definition
Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_SCI_GetSentDataCount_C<channel number> (uint16_t * count)
<channel number>:0, 1, 2, 3 and 12
Acquire the number of transmitted data
The function of transmission is selected for a SCI channel and "Notify the transmission
completion of all data by function call" is selected as the data transmission method in GUI.

uintl6_t * count The storage location for the number of bytes that have been
transmitted in the current transmission.

true Acquisition of the data count succeeded

false Acquisition of the data count failed

R_PG_SCI_C<channel number>.c
<channel number>:0, 1, 2, 3 and 12

RPDL function R_SCI_GetStatus
Details *  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.
Example SCIO0 has been set as transmitter in the GUI.
Sci0TrFunc was specified as the name of the transmit end notification function in the GUI.
/lInclude "R_PG_<PDG project hname>.h" to use this function.
#include "R_PG_default.h"
uint8_t data[255];
void func(void)
{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set C0(); //Set up SCIO.
R_PG_SCI_StartSending_CO0(data, 255); //Send 255 bytes of binary data.
}
/[The transmit end notification function that called when all bytes have been sent
void Sci0OTrFunc(void)
{
R_PG_SCI_StopModule_CO0(); //Shut down the SCI0
}
/IThe function to check the number of transmitted data and terminate the transmission
void func_terminate_SCI(void)
{
uintl6_t count;
/I Acquire the number of transmitted data
R_PG_SCI_GetSentDataCount_CO0(&count);
if( count > 32 ){
R_PG_SCI_StopCommunication_CO0(); [[Terminate the transmission
}
}
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5.17.15 R_PG_SCI_ReceiveStationID C<channel number>

Definition bool R_PG_SCI_ReceiveStationID_C<channel number> (void )
<channel number>:0, 1, 2, 3 and 12

Description Receives the ID code matches the ID of the receiving station itself
Conditions for The function of reception is selected for a SCI channel

output »  The multi-processer communications function is enabled in the asynchronous serial
communication mode
Parameter None
Return value true Reception succeeded
false Reception failed
File for output R_PG_SCI_C<channel number>.c
<channel number>:0, 1, 2, 3 and 12
RPDL function R_SCI_Receive
Details »  This function waits until the ID code matches the ID of the receiving station itself has
been received.
Example A case where the setting is made as follows.
»  The function of reception is selected for a SCI0 channel
«  The multi-processer communications function is enabled in the asynchronous serial
communication mode
*  "Notify the reception completion of all data by function call" is selected as the data
reception method
/Nnclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
uint8_t data[10];
void func(void)
{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCI0
R_PG_SCI_ReceiveStationID_CO0(); //Wait an ID reception
R_PG_SCI_ReceiveAllData_CO0( data, 10 ); [[Start receiving
}
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5.17.16 R_PG_SCI_StartReceiving_C<channel number>

Definition

Description
Conditions for

output

bool R_PG_SCI_StartReceiving_C<channel number> (uint8_t * data, uint16_t count)
<channel number>:0, 1, 2, 3 and 12
Start the data reception
The function of reception is selected for a SCI channel in GUI
"Notify the reception completion of all data by function call" is selected as the data
reception method in GUI

Parameter uint8_t * data The start address of the storage area for the expected data.
uint16_t count The number of the data to be received.
Return value true Setting was made correctly
false Setting failed
File for output R_PG_SCI_C<channel number>.c <channel number>: 0, 1, 2, 3 and 12
RPDL function R_SCI_Receive
Details » This function starts the data reception.

« This function is generated when "Notify the reception completion of all data by function
call" is selected as the data reception method in GUI. This function returns immediately
and the notification function having the specified name will be called when the last byte
has been received. Create the notification function as follows:

void <name of the notification function> (void)
For the notification function, note the contents of this chapter end, Notes on Notification
Functions.

»  The number of received data can be acquired by R_PG_SCI_GetReceivedDataCount_C
<channel number>. The reception can be terminated by calling
R_PG_SCI_StopReceiving_C<channel number> before all bytes have been received.

»  The maximum number of characters to be received is 65535.

Example + SCI0 has been set as receiver in the GUI.

« SciOReFunc was specified as the name of the receive end notification function in the GUI.

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

#include "R_PG_default.h"

uint8_t data[255];

void func(void)

{
R_PG_Clock_Set(); //The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
R_PG_SCI_StartReceiving_CO0(data, 255); //Receive 255 bytes of binary data.

}

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

void SciOReFunc(void)

¢ R_PG_SCI_StopModule_CO0(); //Shut down the SCIO0

}
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5.17.17 R_PG_SCI_ReceiveAllData_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_SCI_ReceiveAllData_C<channel number> (uint8_t * data, uint16_t count)
<channel number>:0, 1, 2, 3 and 12

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

uint8_t * data The start address of the storage area for the expected data.
uintl6_t count The number of the data to be received.

true Setting was made correctly

false Setting failed

R_PG_SCI_C<channel number>.c
<channel number>:0, 1, 2,3 and 12
R_SCI_Receive
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.
SCIO0 has been set as receiver in the GUI.
"Wait at the reception function until all data has been transmitted" is selected as the reception
method in GUI.

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

uint8_t data[255];

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //1Set up SCIO.
R_PG_SCI_ReceiveAllData_CO0(data, 255); //Receive 255 bytes of binary data.
R_PG_SCI_StopModule_CO0(); //Shut down the SCIO
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5.17.18 R_PG_SCI_ControlClockOutput_C<channel number>

Definition bool R_PG_SCI_ControlClockOutput_C<channel number> (bool output_enable)
<channel number>:0, 1, 2, 3 and 12

Description Control the output from the SCKn pin (n: 0, 1, 2, 3 and 12)

Conditions for + “Smart card interface mode” is selected for mode.

output + “Enable (GSM mode)” is selected for GSM mode.

»  “Output fixed high” or “Output fixed low” is selected for SCKn pin function.

Parameter bool output_enable ‘ Output from the SCKn pin (1: Clock output, 0: Output fixed)
Return value true Setting was made correctly

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

<channel number>: 0, 1, 2, 3 and 12

RPDL function R_SCI_Control
Details » This function controls the clock output from the SCKn pin.
Example [SCIO0]

Mode: Smart card interface mode
GSM mode: Enable
SCKn pin function: Output fixed high

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

#include "R_PG_default.h"

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set C0(); //Set up SCI0.
//Control the output from the SCKn pin
R_PG_SCI_ControlClockOutput_CO(1);

}

R20UT2274EJ0102 Rev.1.02 RENESAS Page 354 of 429

May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.17.19 R_PG_SCI_StopCommunication_C<channel number>

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

R_PG_SCI_StopCommunication_C<channel number> (void)
<channel number>:0, 1, 2, 3 and 12

Stop transmission and reception of serial data

None
true Setting was made correctly
false Setting failed

R_PG_SCI_C<channel number>.c
<channel number>:0, 1, 2, 3 and 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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5.17.20 R_PG_SCI_GetReceivedDataCount_C<channel number>

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

<channel number>:0, 1, 2, 3 and 12
Description Acquire the number of received data
Conditions for The function of reception is selected for a SCI channel and "Notify the reception completion
output of all data by function call" is selected as the data reception method in GUI.
Parameter uint16 t* count The storage location for the number of bytes that have been

B received in the current reception process.
Return value true Acquisition of the data count succeeded
false Acquisition of the data count failed

File for output R_PG_SCI_C<channel number>.c

<channel number>:0, 1, 2,3 and 12
RPDL function R_SCI_GetStatus
Details «  When " Notify the reception completion of all data by function call " is selected as the

receive end notification in GUI, the number of received data can be acquired by calling
this function.
Example SCIO0 has been set as receiver in the GUI.
SciOReFunc was specified as the name of the receive end notification function in the GUI.

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

uint8_t data[255];

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //1Set up SCIO.
R_PG_SCI_StartReceiving_CO0(data, 255); //Receive 255 bytes of binary data.
}

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

{
3

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

R_PG_SCI_StopModule_CO0(); //Shut down the SCIO

{
uintl6_t count;
//Acquire the number of received data
R_PG_SCI_GetReceivedDataCount_CO0(&count);
if( count > 32 ){

R_PG_SCI_StopCommunication_CO0(); /[Terminate the reception

}

}
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5.17.21 R_PG_SCI_GetReceptionErrorFlag_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_SCI_GetReceptionErrorFlag_C<channel number>
('bool * parity, bool * framing, bool * overrun )
<channel number>: 0, 1, 2, 3 and 12
Get the serial reception error flag
The function of reception is selected for a SCI channel

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

false Acquisition of the flags failed

R_PG_SCI_C<channel number=>.c

<channel number>: 0, 1, 2, 3 and 12
R_SCI_GetStatus

This function acquires the reception error flags.

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

Specify 0 for a flag that is not required.

The flags of detected error will be set to 1.
SCIO0 has been set as receiver in the GUI.
SciOReFunc was specified as the name of the receive end notification function in the GUI.

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

uint8_t data[255];

void func(void)
{

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

R_PG_SCI_Set_CO0(); //Set up SCIO.

R_PG_SCI_StartReceiving_CO0(data, 1); //Receive 1bytes of binary data.
}

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

/I Acquire the reception error flags

R_PG_SCI_GetReceptionErrorFlag_CO( &parity, &framing, & overrun );
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5.17.22 R_PG_SCI_ClearReceptionErrorFlag_C<channel number>

Definition bool R_PG_SCI_ClearReceptionErrorFlag_C<channel number> (void)

<channel number>:0, 1, 2, 3 and 12
Description Clear the serial reception error flag
Conditions for «  “Asynchronous mode”, “Clock synchronous mode” or “Smart card interface mode” is
output selected for mode.

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

File for output R_PG_SCI_C<channel number>.c

<channel number>: 0, 1, 2, 3 and 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_<PDG project name>.h" to use this function.

#include "R_PG_default.h"

uint8_t data_re[10];

bool parity, framing, overrun;

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); /ISet up SCIO.
//Start the data reception
R_PG_SCI_StartReceiving_CO0(data_re, 10);

}

void SciOReFunc(void)

{
//Acquire the reception error flags
R_PG_SCI_GetReceptionErrorFlag_CO(&parity, &framing, &overrun);
/IClear the serial reception error flag
R_PG_SCI_ClearReceptionErrorFlag_C0();

}
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5.17.23 R_PG_SCI_GetTransmitStatus_C<channel number>

Definition
Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details
Example

bool R_PG_SCI_GetTransmitStatus_C<channel number> ( bool * complete )
<channel number>:0, 1, 2, 3 and 12

Get the state of transmission

The function of transmission is selected for a SCI channel

bool * complete

The address of storage area for the transmission completion flag
(0: Being transmitted 1:Complete )

true

Acquisition of the transmission status succeeded

false

Acquisition of the transmission status failed

R_PG_SCI_C<channel number>.c
<channel number>:0, 1, 2, 3 and 12

R_SCI_GetStatus

This function acquires the state of transmission.

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

bool complete;

void func(void)

{

//Get the state of transmission
R_PG_SCI_GetTransmitStatus_CO( &complete );
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5.17.24 R_PG_SCI_StopModule_C<channel number>

Definition bool R_PG_SCI_StopModule_C<channel number> (void)
<channel number>:0, 1, 2,3 and 12
Description Shut down a SCI channel
Parameter None
Return value true Shutting down succeeded
false Shutting down failed
File for output R_PG_SCI_C<channel number>.c
<channel number>:0, 1, 2,3 and 12
RPDL function R_SCI_Destroy
Details » Stops a SCI channel and places it in the module-stop state.
Example A case where the setting is made as follows.

» SCIO0 has been set as receptor in the GUI.

» "Wait at the reception function until all data has been received" is selected as the data
reception method instead of specifying the receive end notification function name in
GUL.

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

uint8_t data[255];

void func(void)

{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first.
R_PG_SCI_Set_CO0(); //Set up SCIO.
R_PG_SCI_ReceiveAllData_CO0(data, 255);  //Receive 255 bytes of binary data.
R_PG_SCI_StopModule_CO0(); //Shut down the SCIO
}
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5.18 1°C Bus Interface (RIIC)

5.18.1 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, 1
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_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
R_PG_Clock_Set(); /[The clock-generation circuit has to be set first
R_PG_I2C_Set_C0(); //Set up RIICO
}
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5.18.2 R_PG_I2C_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: 7hit)

uintl6_t slave Target slave address

uint8_t* data The start address of the storage area for the expected data.
uintl6_t count The number of the data to be received.

true Setting was made correctly.

false Setting failed.

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

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 natification function> (void)
For the notification function, note the contents of this chapter end, Notes on Natification
Functions.
- A Start condition will be generated automatically. If the previous transfer did not issue a
stop condition, a repeated start condition will be generated.
* Inthe 7-bit address mode, [7:1] of specified slave address value will be output. In 10-bit
address mode, [10:1] of specified slave address will be output.
«  The number of received data can be aquired by R_PG_12C_GetReceivedDataCount_C
<channel number>.
«  When using 10-bit address mode, select other than [Notify the reception completion of
all data by function call] for master reception method in the GUI.
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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/Nnclude "R_PG_<PDG 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_I12C_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_C0(); //Stop RIICO
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5.18.3 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_<PDG project name>.h" to use this function.
#include "R_PG_default.h"

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

/l1sse NACK and STOP condition and complete the reception
R_PG_I2C_MasterReceivelast CO( &data );
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}

void func(void)

{

Specification of Generated Functions

/[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();

/lActivate the DMACO
R_PG_DMAC_Activate_C0();

/[Master reception
R_PG_I2C_MasterReceive CO(
0, /I/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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5.18.4 R_PG_12C_MasterSend C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_MasterSend_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t* data, uint16_t count)
<channel number>: 0

Master data transmission

The function of master is selected for an 1°C bus interface channel in GUI.

bool addr_10bit Slave address format (1: 10bit  0: 7hit)

uintl6_t slave Target slave address

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

uintl6_t count The number of the data to be sent

true Setting was made correctly.

false Setting failed.

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

R_IIC_MasterSend

«  This function sends data to the slave module. The stop condition is generated when the
specified number of data has been transmitted and transmission completes.

« If "Wait at the transmission function until all data has been transmitted" is selected as the
data transmission method in GUI, this function waits until the last byte has been
transmitted or other events are detected.

« If "Notify the transmission completion of all data by function call" is selected as the data
transmission method in GUI, this function returns immediately and the notification
function having the specified name will be called when the last byte has been transmitted.
Create the notification function as follows:

void <name of the natification function> (void)
For the notification function, note the contents of this chapter end, Notes on Notification
Functions.

« A Start condition will be generated automatically. If the previous transfer did not issue a
stop condition, a repeated start condition will be generated.

« Inthe 7-bit address mode, [7:1] of specified slave address value will be output. In 10-bit
address mode, [10:1] of specified slave address will be output.

«  The number of transmitted data can be aquired by R_PG_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.

A case where the setting is made as follows.

»  The function of master is selected for a RIICO

«  "Wait at the transmission function until all data has been transmitted" is selected as the
data transmission method
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/linclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"

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

void func(void)

{

/[The clock-generation circuit 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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5.18.,5 R_PG_I2C_MasterSendWithoutStop_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

bool R_PG_I2C_MasterSendWithoutStop_C<channel number>
(bool addr_10bit, uint16_t slave, uint8_t* data, uint16_t count)
<channel number>: 0

Master data transmission ( No stop condition )

The function of master is selected for an 1°C bus interface channel in GUI.

bool addr_10bit Slave address format (1: 10bit  0: 7hit)
uintl6_t slave Target slave address

uint8_t* data The start address of the data to be sent
uintl6_t count The number of the data to be sent

true Setting was made correctly.

false Setting failed.

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

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 name will be called when the last byte has been transmitted.
Create the notification function as follows:

void <name of the notification function> (void)

For the notification function, note the contents of this chapter end, Notes on Notification
Functions.
A Start condition will be generated automatically. If the previous transfer did not issue a
stop condition, a repeated start condition will be generated.
In the 7-bit address mode, [7:1] of specified slave address value will be output. In 10-bit
address mode, [10:1] of specified slave address will be output.
The number of transmitted data can be aquired by R_PG_12C_GetSentDataCount_C
<channel number>.
When using 10-bit address mode, select other than [Notify the transmission completion of
all data by function call] for master transmission method in the GUI.

Example A case where the setting is made as follows.
The function of master is selected for a RIICO
"Notify the transmission completion of all data by function call" is selected as the data
transmission method
IICOMasterTrFunc was specified as the name of the transmit end notification function
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/Nnclude "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"

/I The storage area for the data to be transmitted
uint8_t iic_data[10];

void func(void)

{

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

//Set up RIICO
R_PG_I2C_Set_C0();

/IMaster transmission
R_PG_I2C_MasterSendWithoutStop_CO(
0, //Slave address format
6, /ISlave address

iic_data, /I The start address of the storage area for the data to be transmitted
10 /I The number of the data to be transmitted

}
void I1COMasterTrFunc(void){

//Generate stop condition
R_PG_I2C_GenerateStopCondition_CO0();

//Stop RIICO
R_PG_I2C_StopModule_CO0();
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5.18.6 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_<PDG project hame>.h" to use this function.
#include "R_PG_default.h"
/I The storage area for the data to be transmitted
uint8_t iic_data[10];
void func(void)
{
/[The clock-generation circuit has to be set first
R_PG_Clock_Set();
//Set up RIICO
R_PG_I2C_Set_C0();
/IMaster transmission
R_PG_I2C_MasterSendWithoutStop_CO(
0, //Slave address format
6, //Slave address
iic_data, // The start address of the storage area for the data to be transmitted
10 /I The number of the data to be transmitted
);
}
void I1COMasterTrFunc(void)
{
//Generate stop condition
R_PG_I2C_GenerateStopCondition_CO0();
//Stop RIICO
R_PG_I2C_StopModule_CO0();
}
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5.18.7 R_PG_I2C_GetBusState C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

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
R_IIC_GetStatus
This function acquires the bus busy detection flag.

Bus busy detection flag

Specification of Generated Functions

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)

RIICO has been set in the GUIL.

/lInclude "R_PG_<PDG project hame>.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  // The number of the data to be transmitted
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5.18.8 R_PG_I12C_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_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
/I The storage area for the data to be received
uint8_t iic_data_re[10];
/I The storage area for the data to be transmitted (slave address 0)
uint8_tiic_data_tr_0[10];
/I The storage area for the data to be transmitted (slave address 1)
uint8_t iic_data_tr_1[10];
/[Storage for bus busy detection flag
uint8_t busy;
void func(void)
{
/[The clock-generation circuit has to be set first
R_PG_Clock_Set();
//Set up RIICO
R_PG_I2C_Set CO0();
/I Slave monitor
R_PG_I2C_SlaveMonitor_CO(
iic_data_re, /I The start address of the storage area for the received data
10 /[The number of the data to be received
)i
}
void I1C0SlaveFunc (void)
{
bool transmit, start, stop;
bool addr0, addr1;
/IGet the detected events
R_PG_I2C_GetEvent_CO0(0, &stop, &start, 0, 0);
//Get an access type
R_PG_I2C_GetTR_CO(&transmit);
/IGet a detected address
R_PG_I2C_GetDetectedAddress 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_I12C_SlaveSend_C(
iic_data tr 1,
10
);
}
}
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5.18.9 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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Specification of Generated Functions

5.18.10 R_PG_I12C _GetDetectedAddress C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_GetDetectedAddress_C<channel number>

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

Get the detected address

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

bool *addr0 The address of storage area for slave address 0 detection flag
bool *addrl The address of storage area for slave address1 detection flag
bool *addr2 The address of storage area for slave address 2 detection flag

bool *general

The address of storage area for general call address detection flag

bool *device The address of storage area for device-1ID command detection flag
bool *host The address of storage area for host address detection flag

true Acquisition succeeded

false Acquisition failed

R_PG_I2C_C<channel number>.c

<channel number>: 0

R_1IC_GetStatus

This function acquires the detected address.
Specify the address of storage area for the flags to be acquired.
Specify 0 for a flag that is not required.

1 is set to detected address

Refer to the example of R_PG_I2C_SlaveMonitor_C<channel number>
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Specification of Generated Functions

5.18.11 R_PG_12C_GetTR_C<channel number>

Definition

Description
Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_GetTR_PG_C<channel number> ( bool * transmit )
<channel number>: 0

Get the transmit/receive mode
The function of slave is selected for an 1°C bus interface channel in GUI.

bool * transmit

The address of storage area for the transmit mode flag

true

Acquisition succeeded

false

Acquisition failed

R_PG_12C_C<channel number>.c

<channel number>: 0
R_IIC_GetStatus
This function acquires the detected address.
Specify the address of storage area for the flags to be acquired.

Specify 0 for a flag that is not required.

1 is set to detected address.

This function acquires the the transmit/receive mode.

Transmit mode flag

0

Receive mode

1

Transmit mode

Refer to the example of R_PG_I2C_SlaveMonitor_C<channel number>
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Specification of Generated Functions

5.18.12 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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5.18.13 R_PG_12C_GetReceivedDataCount_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_I2C_GetReceivedDataCount_C<channel number> (uint16_t *count)
<channel number>: 0

Acquires the count of received data

uintl6_t *count

The address of storage area for the number of bytes that have been

received
true Acquisition of the data count succeeded
false Acquisition of the data count failed

R_PG_I2C_C<channel number>.c

<channel number>: 0

R_IIC_GetStatus

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

reception process.

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

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

reception method

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

/I The storage area for the data to be received
uint8_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();

/iSet up RIICO

R_PG_I2C_Set_CO();

/IMaster receive

R_PG_I2C_MasterReceive_CO(
0, //Slave address format

61

256
);

/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_I12C_GetReceivedDataCount_CO( &count );
} while( count < 64 );
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5.18.14 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

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

/I The storage area for the data to be transmitted
uint8_t iic_data[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 /[The number of data to be transmitted
)i
//Wait until 64 bytes have been transmitted
do{
R_PG_I2C_GetSentDataCount_CO( &count );
} while( count < 64 );
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5.18.15 R_PG_12C 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

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

/I The storage area for the data to be transmitted
uint8_t iic_data[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, /ISlave address
iic_data, /I The address of storage area for the data to be transmitted
10  //The number of data to be transmitted

}

void I1COMasterTrFunc(void)
{
if (error ){
R_PG_I2C_Reset_CO0();
}
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5.18.16 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

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

/I The storage area for the data to be transmitted
uint8_t iic_data[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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5.19 Serial Peripheral Interface (RSPI)

5.19.1 R_PG_RSPI_Set_C<channel number>
Definition bool R_PG_RSPI_Set_C<channel number> (void)
<channel number>: 0, 1
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, 1

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_<PDG 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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5.19.2 R_PG_RSPI_SetCommand_C<channel number>

Definition bool R_PG_RSPI_SetCommand_C<channel number> (void)

<channel number>: 0, 1
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, 1
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>
R20UT2274EJ0102 Rev.1.02 RENESAS Page 383 of 429

May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.19.3 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, 1

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, 1

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, 1
R_SPI_Transfer
Starts the data transfer.
This function is generated when "Notify the transfer completion and the error detection
by function call" is selected as the data transfer method in GUI.
This function returns immediately and the notification function having the specified
name will be called when all commands are executed or error is detected.
Create the notification function as follows:
void <name of the notification function> (void)
For the notification function, note the contents of this chapter end, Notes on Notification
Functions.
A case where the setting is made as follows.
RSPI has been set to master mode
“Notify the transfer completion and the error detection by function call” is selected as
the transfer method
rsi0_int_func is specified as a notification function name
Number of commands: 1  Number of frames: 4
Data lengh of command 0 is 8 bits
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/lInclude “R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"

uint32_t tx_data[4] = { Ox11, 0x22, 0x33, 0x44 };
uint32_t rx_data[4] = { 0x00, 0x00, 0x00, 0x00 };
bool over_run, mode_fault, parity_error;

void func(void)
{
R_PG_Clock_Set(); //Set up the clocks
R_PG_RSPI_Set_C0(); //Set up RSPI0
R_PG_RSPI_SetCommand_C0(); //Set commands
R_PG_RSPI_StartTransfer_CO( tx_data, rx_data, 1 ); //Transfe 4 frames * 8bits
}

void rsi0_int_func (void)

{
R_PG_RSPI_GetError_CO(&over_run, &mode_fault, &parity_error); //Get error flags
if( over_run || mode_fault || parity_error ){

/[Processing when an error is detected

}
R_PG_RSPI_StopModule_CO();
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5.19.4 R_PG_RSPI_TransferAllData_C<channel number>

Definition

Description

Conditions for

output

Parameter

Return value

File for output

RPDL function

Details

Example

Transmission and reception operations (Full-duplex synchronous serial communications)
bool R_PG_RSPI_TransferAllData_C<channel number>
(uint32_t * tx_start, uint32_t*rx_start, uintl6_t sequence_loop_count)
<channel number>: 0, 1

Serial communications consisting of only transmit operations

bool R_PG_RSPI_TransferAllData_C<channel number>
(uint32_t * tx_start,  uint16_t sequence_loop_count )
<channel number>: 0, 1

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, 1

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, 1

R_SPI_Transfer
Transfers all data.
This function is generated when other than "Notify the transfer completion and the error
detection by function call" is selected as the transmission method in GUI.
This function waits until all commands are executed.

A case where the setting is made as follows.
RSPI has been set to master mode.
“Wait until transfer completion” is selected as the transfer method.
Number of commands: 1 Number of frames: 4
Data lengh of command 0 is 8 bits

/linclude “R_PG_<PDG 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();
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5.19.5 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, 1
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, 1

RPDL function R_SPI_GetStatus
Details Acquires the transfer status.
The error flags (the overrun error flag, the mode fault error flag, and the parity error flag)
are cleared in this function. Call R_PG_RSPI_GetError_C<channel number> to acquire
the error flags before calling this function if needed.
Example /Nnclude “R_PG_<PDG 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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5.19.6 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, 1

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, 1

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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5.19.7 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, 1

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, 1

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

/Nnclude “R_PG_<PDG 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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5.19.8 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, 1

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, 1
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_<PDG 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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5.19.9 R_PG_RSPI_StopModule_C<channel number>

Definition bool R_PG_RSPI_StopModule_C<channel number> (void)
<channel number>: 0, 1

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, 1

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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5.20 CRC Calculator (CRC)

5.20.1 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_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
uint16 _t result;
void func(void)
{
R_PG_CRC_Set(); //Set up the CRC calculator
R_PG_CRC_InputData(0xf0); // Write the payload data
R_PG_CRC_InputData(0x8f); // Write the first half of the CRC checksum
R_PG_CRC_InputData(0x7f); // Write the second half of the CRC checksum
R_PG_CRC_GetResult (&result); // Read the CRC calculation result
R_PG_CRC_ClearResult();  // Clear the CRC alculation result
R_PG_CRC_StopModule(); // Shutdown the CRC unit
}
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5.20.2 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.
R20UT2274EJ0102 Rev.1.02 RENESAS Page 394 of 429

May 16, 2014



RX63T Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.20.3 R_PG_CRC_GetResult

Definition bool R_PG_CRC_GetResult (uint16_t * data)
Description Get the CRC calculation result
Parameter uintl6_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 result of calculation
Example Refer to the example of R_PG_CRC_Set.
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5.20.4 R_PG_CRC_ClearResult

Definition bool R_PG_CRC_ClearResult (void)
Description Clear the CRC calculation result
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG _CRC.c
RPDL function R_CRC_Read
Details « This function clears the the result of calculation
Example Refer to the example of R_PG_CRC_Set.
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5.20.5 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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5.21 12-Bit A/D Converter (S12ADB)

521.1 R_PG_ADC_12_Set S12AD<unit number>

Definition
Description

Parameter

Return value

File for output

bool R_PG_ADC_12_ Set_S12AD<unit humber> (void)
<unit number>:0, 1
Sets up the 12-bit A/D converter

None
true Setting was made correctly.
false Setting failed.

R_PG_ADC_12 S12AD<unit number>.c
<unit number>:0, 1

RPDL function R_ADC_12 Set, R_ADC_12 Create
Details 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 StartConversion_S12AD<unit number>.
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.
Example /I Include "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
void func(void)
{
R_PG_Clock_Set(); /I The clock-generation circuit has to be set first.
R_PG_ADC 12 Set S12ADO0(); /I Set up the 12-bit A/D converter (S12AD0).
}
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5.21.2 R_PG_ADC 12 StartConversion_S12AD<unit number>

Definition bool R_PG_ADC 12_StartConversion_S12AD<unit number> (void)
<unit number>:0, 1
Description Starts A/D conversion
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_ADC 12 S12AD<unit number>.c
<unit number>:0, 1
RPDL function R_ADC 12 Control
Details «  Starts A/D conversion by an A/D converter.
Example The following setting has been made through the GUI.
»  Select the software trigger as the activation source.
/I Include "R_PG_<PDG 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_StartConversion_S12AD0();
}
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5.21.3 R_PG_ADC_12 StopConversion_S12AD<unit number>

Definition bool R_PG_ADC _12_StopConversion_S12AD<unit number> (void)

<unit number>:0, 1
Description Stops A/D conversion
Parameter None
Return value true Stopping conversion succeeded.

false Stopping conversion failed.

File for output R_PG_ADC 12 S12AD<unit number>.c

<unit number>:0, 1
RPDL function R_ADC 12 Control
Details . 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.
Example The following setting has been made through the GUI.
»  Select the continuous scan mode as the operating mode.

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

void funcl(void)

{

PG_Clock_Set(); I/l The clock-generation circuit has to be set first.
PG_ADC_12 Set S12ADO0();  // Set up the 12-bit A/D converter (S12ADO0).

X 3

}

void func2(void)

{

/I Stop continuous scanning.
R_PG_ADC 12 StopConversion_S12AD0();

}
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5.21.4 R _PG_ADC 12 GetResult S12AD<unit number>

Definition bool R_PG_ADC 12 GetResult S12AD<unit number> (uintl6_t * result)
<unit number>:0, 1
Double torigger mode
bool R_PG_ADC 12 GetResult S12AD<unit number>
(uint16_t * result, uint16_t * result_dbl_self, uint16_t * result_dbl_a, uintl16_t * result_dbl_b)
<unit number>:0, 1

Description Gets the result of A/D conversion of an analog input
Parameter uint16_t * result Destination for storage of the result of A/D conversion (ADDR)

uintl6_t * result_dbl_self | Destination for storage of the result of A/D conversion (ADDBLDR)

uintl6_t * result_dbl_a Destination for storage of the result of A/D conversion (ADDBLDRA)

uintl6_t * result_dbl_b Destination for storage of the result of A/D conversion (ADDBLDRB)

Return value true Acquisition of the result succeeded.
false Acquisition of the result failed.
File for output R_PG_ADC_12 S12AD<unit number>.c
<unit number>:0, 1
RPDL function R_ADC 12 Read
Details « At least two 4-byte spaces are needed for storage of the acquired result of A/D

conversion of an analog input.

*  When A/D conversion is in progress at the time of calling this function and a name for
the interrupt notification function has not been specified through the GUI, the function
waits until the end of A/D conversion before reading the result.

Example The following settings have been made through the GUI.

«  Analog input channel was selected as conversion target in the GUI.

»  Sl12adOAlntFunc was specified as A/D conversion end interrupt notification function
name in the GUI.

// Include "R_PG_<PDG 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
void S12ad0AlntFunc(void)

{
uint16_t result[4];  // Destination for storing the result of A/D conversion.
/I Acquire the results of A/D conversion.
R_PG_ADC_12_ GetResult_S12ADO0( result, 0, 0, 0);
}
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5.21.5 R_PG_ADC 12 GetResult SelfDiag_S12AD<unit number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_ADC 12 GetResult_SelgDiag_S12AD<unit number> (uint16_t * result)
<unit number>:0, 1
Gets the result of A/D conversion as part of self diagnosis by the A/D converter

Specification of Generated Functions

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 S12AD<unit number>.c
<unit number>:0, 1

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 O[] 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 AN0OO and ANOQO03 as analog input pins.
»  Select the software trigger as the activation source.
»  Select right-alignment for data placement.
»  Enable the self-diagnosis facility.
»  Specify S12ad0AlntFunc as the A/D-conversion end interrupt notification function.
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I/l Include "R_PG_<PDG 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
uintl6_tadrd_diagst;  // Destination for storing the self-diagnosis status information
uintl6_t result[4]; I/ Destination for storing the result of A/D conversion on AN00O

// and AN003
uint16_t result_an000; // Destination for storing the result of A/D conversion on ANOOO
uintl6_t result_an003; // Destination for storing the result of A/D conversion on ANOO3

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_StartConversion_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 AN003.
R_PG_ADC_12_GetResult_S12ADO( result );

result_an000 = result[0];
result_an003 = result[3];
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5.21.6 R_PG_ADC _12 StartComparator_S12AD<unit number>

Definition bool R_PG_ADC 12_StartComparator_S12ADO0(bool an000, bool an001, bool an002)
bool R_PG_ADC_12_StartComparator_S12AD1(bool an100, bool an101, bool an102)

Description Start the comparator

Parameter bool an000 Start setting for the comparator of AN00O. ( 1:start 0:no change)
bool an001 Start setting for the comparator of AN001 ( 1:start 0:no change)
bool an002 Start setting for the comparator of AN002 ( 1:start 0:no change)
bool an100 Start setting for the comparator of AN100. ( 1:start 0:no change)
bool an101 Start setting for the comparator of AN101 ( 1:start 0:no change)
bool an102 Start setting for the comparator of AN102 ( 1:start 0:no change)

Return value True Setting was made correctly
False Setting failed

File for output R_PG_ADC_12 S12AD<unit number>.c

<unit number>:0, 1

RPDL function R_ADC 12 Control

Details »  Start the comparator of specified analog input.

Example I/l Include "R_PG_<PDG project name>.h" to use this function.

#include "R_PG_default.h"

void func(void)

{
R_PG_Clock_Set(); Il The clock-generation circuit has to be set first.
/I Set up the comparator
R_PG_ADC 12 Set S12ADO();
/I Start setting for the comparator
R_PG_ADC_12_StartComparator_S12AD(1,0,0)

}

/IComparater detection interrupt notification function
void S12ad0CmpOIntFunc(void)

{
bool an000; /Istrage of the comparator detection flag for ANOOO
/I Acquire the error flags
R_PG_ADC 12 GetComparatorStatusFlag S12ADO0( &an000, 0, 0);
/I Stop the compararot
R_PG_ADC_12 StopCompararot_ S12AD( 1,0,0);

}
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Specification of Generated Functions

5.21.7 R_PG_ADC_12 StopComparator_S12AD<unit number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ADC 12 StopComparator_S12AD0(bool an000, bool an001, bool an002)
bool R_PG_ADC_12_ StopComparator_S12AD1(bool an100, bool an101, bool an102)

Stop the comparator

bool an000 Stop setting for the comparator of ANOOQO. ( 1:stop 0:no change)
bool an001 Stop setting for the comparator of ANOO1 ( 1:stop 0:no change)
bool an002 Stop setting for the comparator of AN0O02 ( 1:stop 0:no change)
bool an100 Stop setting for the comparator of AN100. ( 1:stop 0:no change)
bool an101 Stop setting for the comparator of AN101 ( 1:stop 0:no change)
bool an102 Stop setting for the comparator of AN102 ( 1:stop 0:no change)
true Setting was made correctly

false Setting failed

R_PG_ADC_12 S12AD<unit number>.c

<unit number>:0, 1
R_ADC 12 Control

Stop the comparator of specified analog input.

Refer to the example of R_PG_ADC_12_ StartComparator_S12AD<unit number>.
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5.21.8 R_PG_ADC _12 GetComparatorStatusFlag S12AD<unit number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_ADC 12 GetComparatorStatusFlag_S12AD0
(bool * an000, bool * an001, bool * an002)

bool R_PG_ADC 12 GetComparatorStatusFlag_S12AD1
(bool * an100, bool * an101, bool * an102)

Acquire the comparater detection flags

bool * an000 Destination for storage of the result of comparator detection flag for AN0O0O
bool * an001 Destination for storage of the result of comparator detection flag for AN0O1
bool * an002 Destination for storage of the result of comparator detection flag for AN002
bool * an100 Destination for storage of the result of comparator detection flag for AN100
bool * an101 Destination for storage of the result of comparator detection flag for AN101
bool * an102 Destination for storage of the result of comparator detection flag for AN102
true Acquisition succeeded

false Acquisition failed

R_PG_ADC_12 S12AD<unit number>.c
<unit number>:0, 1

RPDL function R_ADC 12 Read
Details This function acquires the comparator detection flag of VVoltage Detection Circuit.
Specify 0 for a flag that is not required.
Example Refer to the example of R_PG_ADC_12_StartComparator_S12AD<unit number>.
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5.21.9 R_PG_ADC _ 12 StopModule_S12AD<unit number>

Definition bool R_PG_ADC 12 StopModule_S12AD<unit number> (void)
<unit number>:0, 1
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 S12AD<unit number>.c
<unit number>:0, 1
RPDL function R_ADC_12 Destroy
Details «  Stops the 12-bit A/D converter and places it in the module-stop state.
Example I/ Include "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
uintl6_t result[4]; // Destination for storage of the result of A/D conversion
void funcl(void)
{
R_PG_Clock_Set(); /] The clock-generation circuit has to be set first.
R_PG_ADC_12_Set S12ADO0();  // Set up the 12-bit A/D converter (S12ADO0).
}
void func2(void)
{
/I Stop continuous scanning.
R_PG_ADC_12_StopConversion_S12AD0();
/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_S12ADO0();
}
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5.22 10-Bit A/D Converter (AD)

5.22.1 R_PG_ADC_10_Set_AD<unit number>

Definition
Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ADC_10_Set_ AD<unit number> (void)
<unit number>:0
Sets up the 10-bit A/D converter

None
True Setting was made correctly.
False Setting failed.

R_PG_ADC_10_AD<unit number>.c
<unit number>:0

R_ADC_10_Set, R_ADC _10_Create
Releases the 10-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_10_StartConversion_AD<unit number>.
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_<PDG 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 10 Set ADO();  // Set up the 10-bit A/D converter (ADOQ).
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5.22.2 R_PG_ADC 10 _StartConversion_AD<unit number>

Definition bool R_PG_ADC _10_StartConversion_AD<unit number> (void)
<unit number>:0
Description Starts A/D conversion
Parameter None
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG_ADC_10_AD<unit number>.c
<unit number>:0
RPDL function R_ADC _10_Control
Details «  Starts A/D conversion by an A/D converter.
Example The following setting has been made through the GUI.
»  Select the software trigger as the activation source.
/I Include "R_PG_<PDG 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_10_Set ADO();  // Set up the 10-bit A/D converter (ADOQ).
/I A software trigger starts A/D conversion.
R_PG_ADC_10_StartConversion_ADO();
}
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5.22.3 R_PG_ADC_10_StopConversion_AD<unit number>

Definition bool R_PG_ADC_10_StopConversion_AD<unit number> (void)

<unit number>:0
Description Stops A/D conversion
Parameter None
Return value True Stopping conversion succeeded.

False Stopping conversion failed.

File for output R_PG_ADC_10_AD<unit number>.c

<unit number>:0
RPDL function R_ADC _10_Control
Details . 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_10_StopModule_ADO.
Example The following setting has been made through the GUI.
»  Select the continuous scan mode as the operating mode.

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

void funcl(void)

{
R_PG_Clock_Set(); Il The clock-generation circuit has to be set first.
R_PG_ADC_10_Set ADO();  // Set up the 10-bit A/D converter (ADO).

}

void func2(void)

{

/I Stop continuous scanning.
R_PG_ADC _10_StopConversion_ADO();
}
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5.22.4 R_PG_ADC 10 GetResult_ AD<unit number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_ADC _10_GetResult_ AD<unit number> (uint16_t * result)
<unit number>:0
Gets the result of A/D conversion of an analog input

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

R_PG_ADC_10 AD<unit number>.c
<unit number>:0

R_ADC 10 Read
At least two 20-byte spaces are needed for storage of the acquired result of A/D
conversion of an analog input.
When A/D conversion is in progress at the time of calling this function and a name for
the interrupt notification function has not been specified through the GUI, the function
waits until the end of A/D conversion before reading the result.

The following settings have been made through the GUI.
Analog input channel was selected as conversion target in the GUI.
AdOIntFunc was specified as A/D conversion end interrupt notification function name in
the GUI.

// Include "R_PG_<PDG 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_10_Set ADO();  // Set up the 10-bit A/D converter (ADO).

}

/I A/ID-conversion end interrupt notification function

void AdOIntFunc(void)
{

uintl6_t result[20];  // Destination for storing the result of A/D conversion.

/I Acquire the results of A/D conversion.
R_PG_ADC 10 GetResult ADO( result);
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5.22.5 R_PG_ADC_10 GetResult_SelfDiag_AD<unit number>

Definition

Description

Parameter

Return value

File for output

bool R_PG_ADC 10 _GetResult_SelgDiag_AD<unit number> (uint16_t * result)
<unit number>:0
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_10 AD<unit number>.c
<unit number>:0

RPDL function R_ADC 10 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 O[] 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 ANO and AN10 as analog input pins.
»  Select the software trigger as the activation source.
»  Select right-alignment for data placement.
»  Enable the self-diagnosis facility.
«  Specify AdOIntFunc as the A/D-conversion end interrupt notification function.
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I/l Include "R_PG_<PDG 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 10-bit A/D conversion
uintl6_t adrd_diagst;  // Destination for storing the self-diagnosis status information
uintl6_t result[20]; /I Destination for storing the result of A/D conversion on ANO

// and AN10
uintl6_t result_anO; // Destination for storing the result of A/D conversion on ANO
uintl6_t result_anl10; // Destination for storing the result of A/D conversion on AN10

void func(void)

{
R_PG_Clock_Set(); /I The clock-generation circuit has to be set first.
R_PG_ADC_10_Set_ADO(); // Set up the 12-bit A/D converter (S12ADO0).

/I A software trigger starts A/D conversion.
R_PG_ADC_10_StartConversion_ADO();
}

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

{

/I Acquire the results of A/D conversion as part of self diagnosis.
R_PG_ADC 10 GetResult_SelfDiag ADO( &result_selfdiag );

adrd_ad = (result_selfdiag & 0xO0fff);
adrd_diagst = (result_selfdiag >> 14);

/I Acquire the result of A/D conversion on ANO and AN10.
R_PG_ADC 10 GetResult ADO( result);

result_an0O = result[0];
result_an10 = result[10];
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5.22.6 R_PG_ADC _10_StopModule_AD<unit number>

Definition bool R_PG_ADC _10_StopModule_AD<unit number> (void)
<unit number>:0
Description Shuts down the 10-bit A/D converter
Parameter None
Return value True Shutting down succeeded.
False Shutting down failed.
File for output R_PG_ADC_10_AD<unit number>.c
<unit number>:0
RPDL function R_ADC_10_Destroy
Details «  Stops the 10-bit A/D converter and places it in the module-stop state.
Example I/ Include "R_PG_<PDG project name>.h" to use this function.
#include "R_PG_default.h"
uint16_t result[20]; // 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_10_Set ADO();  // Set up the 10-bit A/D converter (ADO).
}
void func2(void)
{
/I Stop continuous scanning.
R_PG_ADC_10_StopConversion_ADO();
/I Acquire the result of A/D conversion.
R_PG_ADC_10_GetResult_ADO( result );
/I Stop the 10-bit A/D converter (ADO).
R_PG_ADC _10_StopModule_ADO();
}
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5.23 DI/A Converter (DAa)

5.23.1 R_PG_DAC_Set_C<channel number>

Definition bool R_PG_DAC_Set_S<channel number> (void)
<channel number>:0, 1

Description Sets up the D/A converter channel

Parameter None

Return value True Setting was made correctly.

False Setting failed.

File for output R_PG_DAC_C<channel number>.c
<channel number>:0, 1

RPDL function R_DAC_10_Create

Details . Set up a D/A converter channel.

*  Release the D/A converter from the module-stop state.

«  The conversion result of data register’s initial value (=0) after the module-stop state is
released is output from the analog output pin.

«  Ifthe output begins after specifying an initial value, use
R_DAC_SetWithInitialVValue_C<channel number=>.

. If [D/A converter operation synchronizes with 10-bit A/D converter operation] is
selected in GUI, do not call this function when a 10-bit A/D conversion is in progress.

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

void funcl(void)

{
//Set up DAO pin.

R_PG_DAC_Set_CO();

}
void func2( uintl6_t output_val )

{

//Change D/A conversion value
R_PG_DAC_ControlOutput_CO( output_val );

}
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5.23.2 R_PG_DAC_SetWithinitialValue_C<channel number>

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DAC_SetWithinitialVValue_C<channel number> (uint16_t data)
<channel number>:0, 1
An initial value of the data register is specified, and D/A converter channel iis set.

uintl6_t data An initial value of the data register
true Setting was made correctly.
false Setting failed.

R_PG_DAC_C<channel number>.c
<channel number>:0, 1
R_DAC 10 Create
«  The D/A converter channel is set specifying an initial value of the data register, and the
output begins.
*  Releases the D/A converter from the module-stop state.
+ If [D/A converter operation synchronizes with 10-bit A/D converter operation] is
selected in GUI, do not call this function when a 10-bit A/D conversion is in progress.

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

void funcl( uintl6_t initial__val)
{
//Setting up DAO pin, and output begins.
R_PG_DAC_SetWithinitialVValue_CO( initial_val );
}

void func2( uintl6_t output_val )
{

//Change D/A conversion value.
R_PG_DAC_ControlOutput_CO( output_val );

}
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5.23.3 R_PG_DAC_ControlOutput_C<channel number>

Definition bool R_PG_DAC_ControlOutput_C<Channel number> (uintl6_t data)
<unit number>:0
Description Stops A/D conversion
Parameter uint16_t data The value to be written to the data register.
Return value True Setting was made correctly.
False Setting failed.
File for output R_PG_DAC_C<channel number>.c
<channel number>:0, 1
RPDL function R_DAC 10 Write
Details «  Writes the D/A conversion value to the data register.
Example Refer to the example of R_PG_DAC_Set _C<channel number>
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5.23.4 R_PG_DAC_StopOutput_C<channel number>

Definition bool R_PG_DAC_StopOutput_C<channel number> (void)
<channel number>:0, 1

Description Stop the analog signal output.

Parameter None

Return value true Acquisition of the result succeeded.

false Acquisition of the result failed.

File for output R_PG_DAC_C<channel number>.c
<channel number>:0, 1

RPDL function R_DAC_10_Destroy

Details . Disable D/A converter channel.

»  Once both channels are disabled, the module is put into the power-down state.

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

void funcl( uint16_t initial_val)
{
//Setting up DAO pin, and output begins.
R_PG_DAC_SetWithinitialvValue_CO( initial_val );
}

void func2(void)

{
//Stop the analog signal output.

R_PG_DAC_StopOutput_CO0();
}
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5.24 Data Operation Circuit (DOC)

5.24.1 R_PG_DOC_Set

Definition
Description
Parameter

Return value

File for output

RPDL function

Details

Example

bool R_PG_DOC_Set(void)
Set up the Data Operation Cicrcuit

None

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

R_DOC_Create
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.

The following settings have been made through the GUI.
[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
DopcflntFunc was specified as the interrupt notification function name

/lInclude "R_PG_<PDG 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;

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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5.24.1 R_PG_DOC_GetStatusFlag

Definition bool R_PG_DOC_GetStatusFlag (bool * status)
Description Acquire the status flag of data operation
Parameter bool * statust | The address of the storage area for the operation status flag
Return value true Acquisition of the status flag succeeded.
false Acquisition of the status flag failed.
File for output R_PG DOC.c
RPDL function R_DOC_Read
Details « Acquires the flag of operation result status.
Example Refer to the example of R_PG_DOC_StopModule
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5.24.2 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 e 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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Specification of Generated Functions

5.24.3 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

uintl6_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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5.24.4 R_PG_DOC_UpdateData

Definition bool R_PG_DOC_UpdateData (uint16_t data)
Description Update data
Parameter uint16_t data | Data for update
Return value true Setting was made correctly.
false Setting failed.
File for output R_PG _DOC.c
RPDL function R_DOC_Control
Details « 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
Example The following settings have been made through the GUI.

[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_<PDG 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;
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;

}

/IData Operation Circuit interrupt notification function
void DopcfintFunc(void)

{
comp_match_cnt++;
}
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5.245 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_Destray

Details » Enable the DOC module stop state.

Example The following settings have been made through the GUI.

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

/lInclude "R_PG_<PDG 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;
}

/lAcquire 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 RPDL will be
executed by the CPU in supervisor mode.This means that the privileged CPU instructions (RTFI, RTE and

WAIT) can be executed by the notification function and any function that is called by the notification function.
The user must:

1. Avoid using the RTFI and RTE instructions.
These instructions are issued by the API interrupt handlers, so there should be no need for the
user’s code to use these instructions.

2. Use the wait() intrinsic function with caution.
This instruction is used by some API functions as part of power management, so there should be no
need for the user’s code to use this instruction.

More information on the processor modes can be found in §1.4 of the RX Family software manual.

5.25.2 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 RPDL.
If DSP instructions are being utilised in the users’ code, notification functions which are called by the interrupt
handlers in RPDL should either

1. Avoid using instructions which modify the ACC register.

2. Take a copy of the ACC register and restore it before exiting the callback function.
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6.

Registering Files with the IDE(HEW, CubeSuite+ or e2 studio) and Building
Them

Note the following points when registering the files generated by the PDG with the IDE and building them.

)

(2)

©)

(4)

()

Source files generated by the PDG 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 PDG with the IDE include an interrupt handler and vector table. Since the interrupt
handler and vector table must not overlap with those included in the startup program created by using the IDE,
intprg.c and vecttbl.c are excluded from the set of files that are included in the build. Interrupt_handler.c and
vector_table.c are made the target in case of e2studio.

Source files Interrupt_xxx.c, which includes the interrupt handler that the PDG registers with the IDE, is
overwritten when the PDG generates source files.

The RPDL 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 RPDL source under your responsibility.

The Renesas Peripheral Driver Library has been built specifying double-precision floating point. Therefore, to
build the user program with PDG-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. Inthe [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].

(6) The RPDL library use FIXEDVECT section that address is OXFFFFFFDO. Therefore, to build the user program

with PDG-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.
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