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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)




RX630 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 RX630. For the basic information about the Peripheral Driver Generator, refer to the Peripheral Driver
Generator user’s manual.
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Overview

1.

Overview

1.1 Supported peripheral modules

The Peripheral Driver Generator supports the following products of RX630 group, peripheral modules and

endian.

(1) Products

Part No. Package Part No. Package

R5F56307xDFN PLQPO008OKB-A R5F5630BXDFC PLQP0176KB-A
R5F56307xDFP PLQP0100KB-A R5F5630BXxDBG PLBG0176GA-A
R5F56307xDLA PTLGO0100KA-A R5F5630BxDLC PTLGO177KA-A
R5F56308xDFN PLQP0080OKB-A R5F5630DxDFP PLQP0100KB-A
R5F56308xDFP PLQP0100KB-A R5F5630DxDFB PLQPO0144KA-A
R5F56308xDLA PTLGO0100KA-A R5F5630DxDLK PTLG0145KA-A
R5F5630AxDFP PLQP0100KB-A R5F5630DXDFC PLQP0176KB-A
R5F5630AxDFB PLQPO0144KA-A R5F5630DxDBG PLBG0176GA-A
R5F5630AXDLK PTLGO0145KA-A R5F5630DxDLC PTLGO177KA-A
R5F5630AXDFC PLQP0176KB-A R5F5630EXDFP PLQP0100KB-A
R5F5630AXxDBG PLBG0176GA-A R5F5630EXDFB PLQPO0144KA-A
R5F5630AxDLC PTLGO177KA-A R5F5630EXDLK PTLGO0145KA-A
R5F5630BXDFP PLQPO0100KB-A R5F5630EXDFC PLQP0176KB-A
R5F5630BXDFB PLQPO0144KA-A R5F5630EXDBG PLBG0176GA-A
R5F5630BXDLK PTLG0145KA-A R5F5630EXDLC PTLGO177KA-A

(2) Peripheral Modules

Voltage Detection Circuit (LVDA)

8-Bit Timer (TMR)

Clock Generation Circuit

Compare Match Timer (CMT)

Frequency Measurement Circuit (MCK)

Realtime Clock (RTCa)

Low Power Consumption

Watchdog Timer (WDTA)

Register Write Protection Function

Independent Watchdog Timer (IWDTa)

Exceptions, Interrupt Controller (ICUb)

Serial Communications Interface (SClc,SCld)

Buses

12C Bus Interface (RIIC)

DMA Controller (DMACA)

Serial Peripheral Interface (RSPI)

Data Transfer Controller (DTCa)

IEBus™ Controller (IEB)

1/0 Ports

CRC Calculator (CRC)

Multifunction Pin Controller (MPC)

12-Bit A/D Converter (S12ADa)

Multi-Function Timer Pulse Unit 2 (MTU?2a)

10-Bit A/D Converter (ADb)

Port Output Enable 2 (POE2a)

D/A Converter (DAa)

16-Bit Timer Pulse Unit (TPUa)

Temperature Sensor

Programmable Pulse Generator (PPG)

(3) Endian

Little

Big

R20UT2061EJ0103 Rev.1.03
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1.1.2 Tool requirements

The following tools are required for this version of RX630 group Peripheral Driver Generator.

- RX Family C/C++ Compiler Package V.1.02 Release 00

- RX630 Group Renesas Peripheral Driver Library V.1.20 (Bundled in Peripheral Driver Generator)

R20UT2061EJ0103 Rev.1.03 RENESAS Page 13 of 490
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Creating a new project

2.

Creating a new project

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

Project new

Project name:

|default

Directory:

|c:\lenesas\F'DG2_pmi

Device selection

Browse...

(=)

=l

=

| FSFSEA0EDDFP

=l

Series: |F|><BDEI
Giroup: |FiE30
Part Ma.:

Package:

ROM capacity:

RaM capacity:

|PLOPOTO0KE-A

2 buyte(z)
128K, byte(s)

o]

Cancel |

Fig 2.1 New project dialog box

For RX630 group, select [RX600] as a series and select [RX630] as a group. The package type, ROM capacity

and RAM capacity of selected product are displayed.
By clicking [OK], new project is created and opened.
The EXTAL input clock frequency is not set after opening a new project. Therefore an error icon is displayed.

For error display, refer to the user’s manual.

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

Fig 2.2 Error display of new project

Set the frequency of the clock to be used here.

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

R20UT2061EJ0103 Rev.1.03
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3. Setting Up the Peripheral Modules

3.1 Main Window

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

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

Main clock ozcillatar zettings
( Resource pane ) -

Main clock oscillation source: |Hesunatur -

ain clock [EXTAL input] frequency: 12 jHz

Intemnal clock source: Main clock oscilator 2

Oszcillstor settings

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

Figure 3.1 Display in the Main Window (Example)

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

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

Tab Resource pane Corresponding Peripheral Module or Function
SYSTEM | Clock Generation Circuit Clock Generation Circuit
Pin(Multifunction pin controller) Pinfunctions (Multifunction Pin Controller (MPC))
Option setting Endian setting
Register Write Protection Function | Register Write Protection Function
LVDA Voltage monitoring O to 2 Voltage monitoring O to 2
MCK Frequency Measurement Circuit Frequency Measurement Circuit (MCK)
(MCK)
LPC Low Power Consumption Low Power Consumption
ICUb Interrupts Interrupt Control Unit (ICUb)
(Fastinterrupt, Software Interrupt, External Interrupt (NMI, IRQO
to IRQ15) )
Exceptions Exceptions
Buses CS0to CS7 CS area (CS0 to CS7)
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 PortOtoH and Jto L /O PortOtoHand Jto L
MTU2a MTUO to MTUS Multi-Function Timer Pulse Unit 2 (MTU2a) Channlel 0to 5
POE2a Port Output Enable 2 (POE2a) Port Output Enable 2 (POE2a)
TPUa UnitO (TPUO to TPU5) 16-Bit Timer Pulse Unit (TPUa) Unit O (Channlel O to 5)
Unitl (TPU6 to TPU11) 16-Bit Timer Pulse Unit (TPUa) Unit 1 (Channlel 6 to 11)
PPG UnitO (Group 0O to 3) Programmable Pulse Generator (PPG) Unit O (Group 0 to 3)
Unitl (Group 4 to 7) Programmable Pulse Generator (PPG) Unit 1 (Group 4 to 7)
TMR Unit0 (TMRO and TMR1) 8-Bit Timer (TMR) Unit 0 (Channlel 0 and 1)
R20UT2061EJ0103 Rev.1.03 REN ESAS Page 15 of 490
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Unitl (TMR2 and TMR3) 8-Bit Timer (TMR) Unit 1 (Channlel 2 and 3)
CMT Unit0 (CMTO and CMT1) Compare Match Timer (CMT) Unit 0 (Channlel 0 and 1)
Unitl (CMT2 and CMT3) Compare Match Timer (CMT) Unit 1 (Channlel 2 and 3)
RTCa Realtime Clock (RTCa) Realtime Clock (RTCa)
WDTA Watchdog Timer (WDTA) Watchdog Timer (WDTA)
IWDTa Independent Watchdog Timer Independent Watchdog Timer (IWDTa)
(IWDTa)
SCI SCI0 to 12 Serial Communications Interface SClc(SCIO to 11) and
SCId(SCI12)
RIIC RIICOto 3 I°C Bus Interface (RIC) Channel 0 to 3
RSPI RSPIO to 2 Serial Peripheral Interface (RSPI) Channel 0 to 2
IEB IEBO IEBus™ Controller (IEB)
CRC CRC Calculator (CRC) CRC Calculator (CRC)
S12ADa | S12ADO 12-Bit A/D Converter (S12ADa)
ADb ADO 10-Bit A/D Converter (ADb)
DAa DAO and DA1 D/A Converter (DAa) Channel 0 and 1
TS Temperature Sensor Temperature Sensor

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

refer to section 3.2, Pin Functions.

R20UT2061EJ0103 Rev.1.03
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3.2 Pin Functions (Multifunction Pin Controller)

The multifunction pin controller (MPC) in RX630-group MCU s selects the functions to be assigned to
individual pins. The Peripheral Driver Generator provides a pin-function pane through which settings for
the MPC can be made.

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

=@ System Pin Mo | Pin name | Selected function | Direction | State | -
Clack Genecation Cirey
B Fin{Muttifunction pin controller) 1 VREFH WREFH Input
Opton setng 2 EMLE EMLE Input
) Register Write Protection Function 3 YREFL WREFL Imput
4 PJ3/MTIOCICACTSER/RTSEH/CTSOR/RTSOR/SSEH/S508  Not assigned
L} WCL WCL Ihput
E WBATT VBATT Ihput
7 WD /FINED MD Input il
] Pin function |Peripheral pin usage

SYSTEM

Figure 3.2 Opening the Pin-Function Pane

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

3.2.1 [Pin function] Sheet

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

Fin Mo. | Fin name | Selected function | Direction | State | -
1 YREFH VREFH Input
2 EMLE EMLE Irput
3 YREFL VREFL Irput
4 PJ3MTIOCIC/CTSER/RTSER/CTSOR/ATSOR/SSERSS0H Mot assigned
5 WCL WCL Input
B VBATT VBATT Input
7 MOFINED MD Input I8

i Pin function |F'eriphera| pinusage ‘

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).
Fir M. | Fin hame: | Selected function | Direction | State |
15 P35MM Mot azzigned
Figure 3.4  [Pin function] Sheet in the Default State (100-Pin Package)
Note:

Port pins of RX630-group MCUs are general-purpose input port pins by default. Even though “Not

assigned” is shown in the [Selected function] column for each port pin by default (i.e. when no pins have

been set up for use with peripheral modules), the pin will act as a general-purpose input port pin. When you

designate a pin as a general-purpose input port pin in the [I/O] pane, the name of the general-purpose input

port pin will appear in the [Selected function] column (figure 3.5(b)).

Fin M. | Fin name | Selected function | Direction | State |
15 P35/ Mot assigned
(a) Default State

Firn Mo. | Fin harne | Selected function | Direction | State |
15 P3gMMl - P35 [t
(b) After Designating P35 as a General-Purpose Input Port Pin in the [I/O] Pane

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

(3) Selecting a Pin Function

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

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

Pin Na. | Pin narne | Selected function | Direction | State |

F'EIE.-"T'-H--1| Mot azzigned "l--

‘F‘SE
il

Figure 3.6 Selectable Pin Functions
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In the default state (i.e. when no pins have been set up for use with peripheral modules), if [Selected
function] is changed from “Not assigned” to another pin function, the warning [<Name of the pin function>
has not been configured in the peripheral settings.] appears. For example, when [Selected function] for
P35/NMI is changed from “Not assigned” to NMI despite the interrupt controller (ICUb) not being set up, a
warning appears as shown in figure 3.7.

Pin Mo | Pin name | Selected function | Direction | State |
&, 15 F35/MME M Mkl haz 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.

Pir Mo | Fin narne | Selected function | Direction | State |

15 P35 MK [nput
Figure 3.8  After Setting the NMI up

Note:

The generation of source files is still possible when the warning shown in figure 3.7 is being displayed, but
the pin will not act as an NMI. For details, refer to section 3.2.4, Error Messages and Warnings on Pin
Settings.

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

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

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

Fin Mo. | Fin name | Selected function | Direction | State |
&, i3 PER/DT3L. IRAS IRQ5 has not been configured in the peripheral settings.
Figure 3.9  IRQ5 Selected for PE5 (with the ICUb Not Set up)

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

Fin Mo | Fin name | Selected function | Direction | State
73 PES/D13L. IRQS [nput
Figure 3.10  IRQ5 Selected for PE5S (after the ICUb Has been Set up)
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3.2.2 [Peripheral pin usage] Sheet

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

ALL #|_Pinname | Pin function | Agsignment Pirn ko, | Direction | State ~
E;;k " %TAL  Main clock oscillator cornection XTALAPIF 11 Dutput
555 LS EXTAL Main clock oscilator conrection  EXTAL/PIE 13 gLt
Data bus
Busz contral BCLK
Intemupts =COoUT
MTU CIN
MTUO 40
MTUT
MTUZ A1
MTU3 42
M4 g A
4 5 24 3

Finfuriction  Perpheral pin uzage

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 narne | Fir function | Azzighment | Pir Mo | Direction | State |
IRQ2

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

(2) Assigning a Pin Function to a Port Pin

When a peripheral module associated with input to or output from pins has been set up, the pin functions to
be used by that peripheral module are assigned to the corresponding port pins and the current settings are
shown on the [Peripheral pin usage] sheet. If you have set up external interrupt IRQ2 in the detailed
settings pane, for example, pin IRQ2 is assigned to P32 and the [Peripheral pin usage] sheet shows the
setting of IRQ?2 as follows.

Pin harne | Pin function | Azsignmernt | Fir M. | Direction | State |
IRGZ  Esternal interrupt P32/MTIOCO., 18 [ npLat
Figure 3.13  Display of a Pin Function Assigned to a Port Pin (Example)

R20UT2061EJ0103 Rev.1.03 RENESAS Page 20 of 490
May 16, 2014



RX630 Group Peripheral Driver Generator Reference Manual Setting Up the Peripheral Modules

Note:

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

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

Fin narne | Pin function | Azzignment | Pin Mo. | Direction | State
& IRGZ Ewsternal interrupt P32/ TIOCOCATIOCCOATMOEY. 18 IFipt Conflicting with anather pin function.

Figure 3.14  Warning of a Conflict between Pin Functions

Note:

Even if two or more pin functions are assigned to a single pin (as in figure 3.14), generating source files is
still possible. You can switch between the functions, although more than one cannot be in use at the same
time. For details, refer to section 3.2.4, Error Messages and Warnings on Pin Settings.

The allocation of IRQ2 can be changed. Other pins to which IRQ2 can be assigned are selectable from a
drop-down list box. Placing the mouse pointer on the [Assignment] column brings up a drop-down button.
Fin narme: | Fin function | Azsignment | Pirn No. | Direction | State
& IROZ External interupt P2/ TIOCOC,TIOCCOATHMO - || 18 | nipLat 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.

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

|P32/MTIOCOC,TIOCCO/TMO - | Conflicting with another pin function
PaZ/MTIOCOC TIOCCO/TMO /PO 0/R T COUT /AT CIC2/ TXD B/ THD0/SMO 5 B/SMOSI0/55D

P12/ TMCI /R0 2A5MISO2/SSCL2ASCLOFM +]/1IR G2
i ATION N 010

Figure 3.16  Changing the Allocation of a Pin Function

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

| Pin name | Pir funiction | Assignment | PinMo. | Direction | State
IRG2 Euternal interrupt PD2/D2[AZ2/D2)MTIOCADACH... 84 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.

LT - /+ -

:
z
i

T NOHY S84 15 ST e L

T
TIONY FHELSETHS SR 3

SI0HY SR 1 SR | 1

PRSI | 3SR
OHTL L1500 T 1 D 12

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

LH LR LR Foaed T LA AL

OTOMY SR 1SS ek | Um0 | LA
S B

o

FEE 0

=

GOOHT X IER LALLM R Ko

SO PO 1101 Ll e
15071 Tifaed

LTI

CIOHY PRSI TR L 61

PIOMY FLRERS SO0 | LI 102

FORALTVF SIS0
SO PRI 17V 16

TOOMY O
ST
HHT T
SOHT S5
FOOHT S
LIOHT 3

R

FIOHT AL
FEUESFISN I
FO RN
FE RN
FAFFRH

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

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

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

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

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

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

Figure 3.18  Pin-Function Pane ([Pin layout] Sheet)

Note:

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

A 4b % 7 | Mote: Actual device package 1= LFBGA

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

Figure 3.19  Warning message when selecting TFLGA or LFBGA
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(2) Functions
The [Pin layout] sheet has the following functions.

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

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

(3) Selecting a Pin Function

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

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

Mot assigned

o7
MTIOG2E
TMCI3
FO7
SCK1
RSPCKE
CET

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3.23 Display of error or warning status

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

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

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

\Reflected /

Change the pin function

( [Pin layout] sheet >

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

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

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

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

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

Set up the peripheral module (IRQ2)

Allocate the pin function (IRQ2)

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

C[Pin function] sheet)
FinNo. | Pin name | Selected function | Direction| <=
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) A ssingle pin function has been selected for multiple pins.

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

PinMHo. | Pin name | Selected function | Direction | State
@ 18 P32/MTIOCOC/TIOCCOATMO3/POT0/RTCOUT/RTE.. IRG2 Inpuit The zame function is assigned to 18/84.
@ a4 FDZ/D2[52/D2MTIOCAD /CRX0ARG2/ANDTD IRQZ Irput The zame function i assigned to 18/84,

(@) [Pin function] Sheet

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

@ IRG 2 Ewtermnal interrupt Conflicted 18/84 | npLat Do naot aszign a single function to multiple pins.

(b) [Peripheral pin usage] Sheet

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

(2) The pin function has not been allocated.

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

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

8 IRGQ2 External interrupt Mot azzigned Mot assigned  [nput Mat azzigned.
[Peripheral pin usage] Sheet
Figure 3.29  Example of an Error (Pin Function not Allocated)
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(3) Multiple pin functions have been selected for a single pin.

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

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

Pin M. | Fin name | Selected function | Direction | State
& 18 F32MTIOCOC/TIOCCO/TMO3PO10/RTCOUT/RTE.. P32/RGZ Conflicting between different functions.
(a) [Pin function] Sheet
Pin name | Pin function | Azsignment | Fin Mo. | Direction | State
& IRO2 Extermal interrupt P32/MTIOCOC/TIOCCO/TMOSY. 18 Input Conflicting with anather pin function.
Fin hame | Pin function | Assignment | FinMo. | Direction | State
& P32 General input port P32/MTIOCOC/TIOCCO/TMOS... 18 |hpLt Canflicting with another pin funchion.

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

(4) Conflict with use of a pin by a debugger

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

Fin Mo. | Fin name | Selected function | Direction | State
20 TDI/P30/MTIOCAB/TMRISPOS/RTCICO/POERHR... RGO Conflicting with an on-chip emulator pin.
(@) [Pin function] Sheet
Fin name | Pin function | Assignment | PinMo. | Dirsction | State
& IRQ0  Esternalinterupt  TDIAP30AM... 20 InpLt Conflicting between a peripheral module pin and an on-chip emulatar pin,

(b) [Peripheral pin usage] Sheet
Figure 3.31  Example of a Warning (Conflict with Use of a Pin by a Debugger)

(5) The peripheral module has not been set up.

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

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

[Pin function] Sheet

Figure 3.32  Example of a Warning (Peripheral Module Not Set up)
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33 Endian

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

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

eqister VWte Protection Function

Endian zetting

Endian select: | Little endian j

SYSTEM

Figure 3.33  The setting method of endian

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

This section introduces the usage of the Peripheral Driver Generator by giving instructions on how to use the
Peripheral Driver Generator and High-performance Embedded Workshop to create a tutorial program that
implements the following operations on the Renesas Starter Kit board for the RX630.

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

- An LED blinking on the PWM output of the multi-function timer pulse unit 2 (MTU2a)
+ Continuously scanning on 12-Bit A/D converter (S12ADa)

+ Triggering DTCa by ICUb

- Data transfer between SClc channels 0 and 2

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

Ve

N
PDG : Operations in the Peripheral Driver Generator
HEW : Operations in the High-performance Embedded Workshop
- J
[Note on Using the High-performance Embedded Workshop]
Refer to the user’s manual and check the HewTargetServer settings.
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4.1.1  An LED blinking on a 8-bit timer (TMR) interrupt

The LED2 on RSK board is connected to PC2. In this tutorial, 8-bit Timer and 1/O port will be set up to blink
this LED as follows.
Note : If there is a switch that enables/disables PC2 on the RSK board, enable it.

The LED2 turns on when the output from PC2 is 0, and turns off when the output is 1.

- Turn on the LED ‘
at compare match A
LED?2 - Turn off the LED ®
at compare match B
- Clear the counter
at compare match B

TMR counter value

AN
Compare match B Compare match B

(Counter clear) (Counter clear)

Compare match A Compare match A

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

LED ON LED OFF LED ON LED OFF
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Tutorial

(1) Making the Peripheral Driver Generator project PDG

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

File | View Tool Help

Mew Project... Ctrl+M(MN)
DOpen... Ctrl+Q(0)

Recent files 1-5

Exit

x|

Create a new project | | | P

3. Specify "rx630_demol" as the project name.
Set the CPU type as follows.
Series : RX600

Group : RX630
Part No. : R5F5630EDDFP

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

Project name:
Ir:-:EEEI_u:Iemu:u'I

Directory:

Ic:krenesas"»F‘DGE_prui Browse. . |

— Device zelection

Series:

Group: | Fi630 k3
Part No.: |REFEE30ECDFP |
Package: |F'LDF'EI1 Q0EE -

ROM capaciby: I <M byte(z]
Rak capacity: I 128K bte(z]

Ok I Cancel |

R20UT2061EJ0103 Rev.1.03 RENESAS
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Tutorial

(2)

Initial state

PDG

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

/

A F
Cption setting
<l Register Write Protection Function

Ozcillator settings

M ain clock ozcillator settings

~

Main clock oscillation source:

Main clock [EXTAL input) frequency:

Main clock ozcillation stop detection:

PLL circuit settiings

& PDG2 - [620_demol.pd2] = =R =
E? File View Tool Help _e]=
?
e C!o K Generation Circut Intemal clock source: Main clack oscilator j

m

| Fezonator

——

| Disable

1

N

v 2

k

Ready

Clock setting window

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

\_

e)

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

/

There are 3 types of icons in Peripheral Driver Generator h
&3 Error
The setting is not allowed.
The source filese cannot be generated if there is an error setting.
M Warning
The setting is possible but may be wrong.
Source files can be generated.
@ Information
Additional information for the complex setting.
Only icons on the setting window can display the tooltip.
J

R20UT2061E
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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.

k ain clock oscillator zettings

I Use the main clock oscillatar

kd ain clock ozcillation source: IHESDnatDr 1 -
Main clock [EXTAL input] frequency: l I 12 14H- J
b ain clock ozcillation stop detection: IDisabIe -

2. ICLK, PCLKB and FCLK are used in 12 MHz.
Set 12 to the edit box.

— Frequency zethings

12.000000 MHz

Internal clock source frequency: I

Frequency 2 |Actual value

Spstem clock [ICLE]: I 12 MHz I 12.000000 p4H=

Peripheral module clock B [PCLER): Q@ I 12 MHz I 12.000000 MHz
FlashlF clock [FCLE]: 12 MHz I 12000000 MHz

Intermal clock
source frequency
divizion ratio

1]

(4) Endian setting PDG

For the endian setting, refer to section 3.3, Endian.
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(5) I/O Port setting PDG
The LED2 on RSK is connected to PC2 so set PC2 to output port.
1. Select “1/O” tab
2. Select “Port C”
3. Check “PC2”
4. Select “Output”
B PDG2 - [n630_demol.pd2 *] =8 B8 %5
B3 File View Tool Help [— =] x]
DEed B%wB B> *
=@ 1/0 Ports 3
Part: IE
Uszed a2 an 140 port Direction Enable input pull-up resistor Output bype High-drive output
PO r [ =1 = |CMOS autput =l ]
FC1 ] 3 Ilnput hd 4 = ICMDS output ;I = £
IPE2 ~ ] IIDutput ;|| m | CMOS output | -
FC3 r [ =] = | EMOS output = =
PC4 r [ =] = CMOS output =l =
PCE r Ilnput v[ = | CMOS output =] =
PCE r firp =] = | CMOS autput =l m
PC7 — [ VI = ICMDS oukput ;I r
< ’/ ‘1 T | b
( o )
=l ~~
Ready ’_’—’— o
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(6) TMR setting-1 PDG

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

1. Select "TMR" tab

2. Select "Unit0"

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

8 PDG2 - [0630_demot pd2 ] =
£ File View Tool Help (- [&]x]
Dep = 2}im e
= ; i

Unit: fo El
3
hf e 16-bit timer mode
TMRO |
4
Count settings
Count source: 1 trnal clock (PCLE) [+
1 1 | 3
/ \
(e )
B ~—
Ready s
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May 16, 2014



RX630 Group Peripheral Driver Generator Reference Manual

Tutorial

(7) TMR setting-2 PDG

Set the other items as follows.

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

-Duty cycle : 50%

— Count zettings

Count zource: [ IInternaI clock [PCLE./3192)

=)

[T Specify the external clock frequency

Count zource frequency: I 0.007465 hiHz

Counter clearing source: [ IIZu:umpare match B

=l

¥ Specify the timer operating period and duty cycle

Timer operating pernod: [ I 1000 Imsec:l ]

Dty cpcle: [ I a0 3;] e

Actual value:

Errar:

Actual value:

Error:

1000106667 mzec
0010667

I

43965370 =

e

-0.068253

i

Compare match & valua [TCORA valuel: 731 Compare match values are
Compare match B walue [TCORE value): I 1464 automatically calculated

(8) TMR setting-3 PDG

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

-Check compare match A interrupt

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

Notification function name is "TmrOCmBIntFunc"

— Interrupt settings

[ Use overflow intermupt (0%

Interrupt request destination: ICF‘U

Irterrupt notification function namme: ITI'I'IFDD'-"| nitFune

¥ Uke compare match & interupt [Chln)

Interrupt request destination: IEF‘U

Irtermupt notification function name: [ITmrDEm-’-‘«IntFunc ]

Iv ke compare match B interupt [ChIBRE

Interrupt request destination: CPU

Interrupt notification function name: [ TrorOCrmBIntFune J

CPU interrupt prionty level (Shared with 0%In, ChlAn and CMIBR);

15_:l
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(9) Generating source files

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

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

PDG2 ==

I L Save changes to nd30_demol.pd2?

N\

¥es Mo | Cancel |
\N__~
3. Click [OK] on the message box.

 PDG2 ==

I . source file generation has been completed.

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

i PDG2 - [n630_demol pd2] =2 =85

E2 File View Tool Help = =k
DEH B 2
=@ 8Bt Timer (TMR) P
-a U."“?mm e [o |E |
io m RT1MR1 Mode:  [16bilmer mads | @ T
1 TMR2
0 TMR3 TR
¥ Uss this channel
Count settings
Court source: ‘Inlemal clock [PCLE/E192) j
r
Count source frequency; 0.001465 pHz il
TMR
‘: Source file name | Generated functicn name Functional explanation of functions
E crenesas\PDG2_proj\nd30_demol\TMR\R_PG_Timer_TMR_UD.c  bool R_PG_Timer_Start_TMR_UO(void) Set up the TMR and start the count
= chrenesas\PDG2_projind30_demol\TMR\R_PG_Timer_ TMR_UD.c  bool R_PG_Timer_HaltCount_TMR_U0(void) Halt the TMR count
;_ crenesas\PDG2_projind30_demol\TMR\R_PG_Timer_ TMR_U0.c  bool R_PG_Timer_ResumeCount_TMR_UD (void) Resumethe TMR count
] E 1 | chrenesas\PDG2_projAnG30_demol\TMR\R_PG_Timer TMR_UD.c  bool R_PG_Timer GetCounterValue TMR_UO(uintl6 t* counter val) Acquire the TMR counter value %
= E 2 E ctrenesas\PDG2_projind30_demol\TMR\R_PG_Timer TMR_UD.c  bool R_PG_Timer_SetCounterValue TMR_UD(uintl6_t counter_val) Set the TMR counter value g
E 2] crenesas\PDG2_proj\nG30_demol\TMR\R_PG_Timer_TMR_U0.c  bool R_PG_Timer_GetRequestFlag_TMR_UO(bocl * cma, bool * cmb, bool " ov)  Acquire and clear the TMR interrupt flags
A crenesas\PDG2_proj\nd30_demol \TMR\R_PG_Timer_TMR_U0.c  bool R_PG_Timer_StopModule_TMR_UO{void) Shut down the TMR unit
¥ crenesas\PDG2_proj\nd30_demol\TMR\R_PG_Timer_TMR_UD.h
]
[T urito

r
\
\.

E
o
=3

<
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Tutorial

(10) Preparing the High-performance Embedded Workshop project

HEW

Start the High-performance Embedded Workshop and make RX630 workspace.

MNew Project Workspace

[ loa)|
l

Project type : Application

& e
P Debugger only - RX E1/E20 §

Name:

Irx630_demc‘l

Project Name

|mean,dema1

Directory:

|c " Work Space'\nc630_demo1

CPU family-
[ =l
Tool chain:
IHenesas RX Standard LI
R T —
Properties... |
Coree_|
— E— S ; T
Mew Project-1/10-Select Target CPU.Toolchain version -2
. CPU type : RX630
Toolchain version :
{1200 =l
Which CPU do you want to use for this

project?
CPU Series:

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

<Back || Net> |  Finish Cancel
gl

Specify global options.

Precision of double : Double precision

Endian :

I Little-endian data - I

Tearest

[Double precision B

Sian of bit field ; [unsigned ~
Bit field onder : |Rig|'rt 'i
Width of divergence of function :I24 bit e I

[1Denomalized number allower as @ result »
[IReplace from int with short F
[ enum size is made the smallest H

[1Pack struct, union and class
[1Use dynamic_cast and typeid of C++ X

Round to

Precision of doubla :

Sign of char :

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

Next = Finish I Cancel
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B | S|

Specify the target emulator.

[1RX600 Simulator

h

JJ & [Debug 1 |[oe

File Edit View Project Build Debug Setup Tools Test Window Help

pwed | &|sme|e || =Im & R

x|

E‘@

=[5 m630_demo1l
=423 C source file
[ (] dbsct ¢
3 intprg.c
[ resetproc
- [2] m630_demolc
- [2] sbrce
----- 3 vecttbl.c

- [E] shich
E] stackscth
=] typedsfine h
..... 3 wecth

" @e. [ET [N E.
Hoiotaar|2st|w|md|?
”Iﬂzl\mid,-{\Debug ,}" Find in Files 1 ,}\ Find in Files 2 ,]\ Macro ,}\Test ,}" Version Control ;"

Ready [z [Defaultl desktop | ~
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(11) Adding the generated source files to the High-performance Embedded Workshop project

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

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

PDG2 <=

The generated source files will be registered in HEW project.

| % Make sure the destination project of source registration has been
opened as an active project.
Make sure that the HewTargetServer has be set up.

If two or more workspaces are epened, close the workspaces which
does not include target project.

Click OK if registration s ready.

Cancel

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

Library link priority setup @

Set the priority in which order libraries are linked.

Friarity high | CARenesash PDG 24ib4F=E308RX630_librar_100_little. b

Priority low
N
l. Cancel
4. Source files are added to High-performance Embedded Workshop HEW
Added source flles are i} nG30_demol - High-performance Embedded V)

File Edit View Project Build Debug Set

put in "AddFromPDG" folder.

= 5
= xl
SR <630_demoll | -

Intemupt_INTC.c
Intemupt_TMR.c

PG_Clock.c
PG_IO_PORT.c
PG_IO_PORT_PCc
PG_Timer_TMR_UD.c

=
dbsct.c
@ intprg.c
resetprg.c

ne630_demolc
A

L B | D
& Pr_ @Te... “dNa.. | [¥Test ]

Source files are registered via HEW Target Server.

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

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

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

/linclude "R_PG_<project name>.h"
#include "R_PG_rx630_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 port PC2
R_PG_IO_PORT_Write_PC2(1);
R_PG_IO_PORT_Set PC();
//Set up TMR Unit0 and start count
R_PG_Timer_Start. TMR_UO();
while(1);

}

/I Compare match A interrupt notification function

void TmrOCmAlIntFunc(void)

{
// Turn on the LED

R_PG_IO_PORT_ Write_ PC2(0);
}

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

{
/I Turn off the LED
R_PG_IO_PORT_Write_ PC2(1);
}
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(13) Connecting to the emulator, building the program and executing HEW

1. Connect to the emulator

“ Connect button
=

|DefauItSessiun
faItS i

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

% | Build button

3. Download the program.

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

Reset go button
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4.1.2  An LED blinking on the PWM output of the multi-function timer pulse unit 2
(MTU2a)

The LED3 on RSK board is connected to P17. This port can also be used as PWM output pin (MTIOC3A) of

the multi-function timer pulse unit 2. In this tutorial, the multi-function timer pulse unit 2 will be set up to
operate in PWM mode 1 and the PWM output will blink the LED3 as follows.

Note : If there is a switch that enables/disables P17(MTIOC3A) on the RSK board, enable it.

The LED3 turns on when the output from P17 is 0, and turns off when the output is 1.

LEDS3

The MTU2a 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 0 at compare match B -> LED turns on “"

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

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

Counter value

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

Compare match B Compare match B

7
MTIOC3A
Output waveform
1 (B R T | [ B e |
LED OFF N‘f LEDOFF ™ -
LED ON LED ON
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PDG
(1) Making the Peripheral Driver Generator project .
Project new @
Make the new Peripheral Driver Generator project :
Froject name:
“rx630_demo2”. For details on how to make the new [|msan p—; ]
Peripheral Driver Generator project, refer to section Diroctory
4.1.1 (1), Making the Peripheral Driver Generator [e:renesss\PDG2_pro Browse. |
prOJeCt' — Device selection
Set the CPU type as follows. Series [Fxen0 =]
Series : RX600 Giroup: | B30 =
Group : RX630 Part No.: |REFEE30EDDFP |
Part No. : R5SF5630EDDFP . [PLAPOTOOKE &
Note: If another type of chip is mounted on your O capaciy _I Moo
RSK board, select corresponding CPU type. RAM capacity: | 128 popegg)
ak. I Cancel |
(2) Clock setting PDG

1. The clock setting window opens and the error icons are displayed in the initial state. For icons such as
€9 and @ displayed on window, refer to section 4.1.1 (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) MTU2a setting-1 PDG

Opening MTU2a channel 3(MTU3) setting window
1. Select "MTU2a" tab.
2. Select "MTU3” on tree view.
3. Check “Use this channel”.

i PDG2 - [n630_demo2.pd2 *] =N =R ==
E2 File View Tool Help _ =] =
Dee mwB B 2
E|. Mutti-Function Timer Pulse Unit 2 (MTUZa) ~
ol MTUD Selectable modes and the comesponding channels are given below. :
> 2 - Mormal mode (free-running, perodic-counter, and external-event count operations): MTUO 1
- Ptd mode 1: MTUD bo MTL4
- Pt mode 2: MTUO ta MTU2
- Phase counting mades [1 to 4] MTU1 and MTU2
- Complementary P modes [1 to 3] and rezet-spnchronized Padhd mode: MT U3 [paired w
MTU1 and MTU2 can act as a 32-bit timer when MTU1 is used for counting overflows of M”
MTUS has dedicated U, ¥, and % counters for dead-time compensation.
MTUD| MTUT | MTU 3 | MTU4| MTUS|
r
[
Ready v
(5) MTU2a setting-2 PDG
Select “PWM mode 1” for the operation mode.
Operation mode Explanation of selected operation mode
Mode selection: IF"-.-\-"M rade 1 vI
Drescription: A

The counter countz up in this mode. Pywb waveforms are output from ping MTI0Ché and MTIOCHC when the caresponding
general registers & and B [TGRA and TGRE] and C and D [TGRC and TGRD], respectively, are in uze. When the values of the
general registers match the counter value [i.e. compare match], the output fram the pinz iz controlled to generate Padh waveforms.
r ig a channel number. Y,

(6) MTU2a 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.

— Court settings 1
Counter cleanng source: [I TGERA compare match [uze TGRA az a cycle registern] - J
Count sounce: [Ilnternal clock [PCLE./256) - ] IHising edge LI
[T Specify the external clock frequency 2
Count sounce frequency: I 0.046375 MHz 3
Timer operating period: 500 Imseu: ;‘I Actual value: A00.01 0667  msec
Errar: 000232 X
Cycle register value: I 23437
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(7) MTU2a setting-4 PDG

General register setting is as follows.

1. The TGRA is selected as a counter clearing source in the counter setting. Then the TGRA value is
calculated from the count source frequency and the timer operating period.

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

3. Set “20000” 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 regigter and input/output settings

TGRA
Function: |Elut|:uut compare register -
A compare match with the counter value cau erupt request to be iszued and the signal output
from the pin to be controlled. 1
Iniitial walue af the register; [| 23437"]
Input capture/output compare operation: 2
[l Initial output of MTIOCKA, pin iz high: High output at compare match Ll
-
TGRE
Function: |Dul|:|ul compare register - |

A compare match with the counter walue cau 3 erupt request to be iszued and the signal output
from the: pin to be controlled.

Initial walue of the register:; [| 20000 J

Input capture/output compare operation; 4
[l Low autput from MTIOCHS, pin at compare match ﬂ]

-
TGRC

Function: |Elut|:uut compare register j

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

Initial walue of the register: | 1]

Input capture/output compare operation:;

|MTIOCAC pin output is disabled -
When compare match & occurs J
-
TGRD
Function: |Elut|:|ut compare register j
A compare match with the counter value cauzes an interrupt request to be iszued and the signal output
from the pin to be controlled.
Initial walue of the register:; | n
Input capture/output compare operation: 5
[l MTIOCKE pin output iz dizabled LJ
When compare match B occurs J
-
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(8) MTU2a setting-5 PDG

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

Compare match tirming, Dutput waveform:
Compare match

Cutput wasvetorm D

MTIDC3A

MTIOC 3G

I AO0010667 mEec

(9) Pin setting PDG

MTIOCS3A 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 “Peripheral pin usage” tab.

4. Select “MTU3” from the peripheral module list.

5. When the mouse pointer is placed on “Assignment” column of MTIOC3A line, a dropdown button is
displayed. Select
“P17/MTIOC3A/MTIOC3B/TIOCBO/TCLKD/TMO1/PO15/POE8#/SCKL/TXD3/SMOSI3/SSDA3/MIS
OA/SDA2-DS/IETXD/IRQ7/ADTRG#” from the dropdown list.

=@ Systelm | ¥ o | 2 ALL # | Pin name Pin function Assignment Pin Mo, | Direction | State
@ PintMultifunction pin controller) bddiess bus MTIOC3A |Compare match signal output N -
bt b MTIOC3E PT4/MTIOCaA/MT CLEA/TIOCES/TCLKA/TMRIZ/PO15/CT5
= Register Yrite Protection Function Buscontol | MTIDEIC PC1/417MTIOC34/TCLKD /P01 8/5CK5/SSLAZARG T2
Intermupts MTIOC3D PL74423/C508/MTIDCAA/MTCLKE/TMO2/PO3 / TADE/S
MTU
MTLIO 5
MTLT
vl 4
MTLZ
MTLIS
POE
TPUOS
TPUD
TPU v
< | B 3
Fin furctih  Peripheral pin usage
S ———
SYSTEM ])
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(10) 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.

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

Start the High-performance Embedded Workshop and make RX630 workspace. For details on making
High-performance Embedded Workshop project, refer to section 4.1.1 (10), Preparing the

High-performance Embedded Workshop project.
PDG

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

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

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

Workshop.

/lInclude "R_PG_<project name>.h"

#include "R_PG_rx630_demo2.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 MTU2a Channel 3
R_PG_Timer_Set MTU_UO_C3();
/[Start the count of MTU2a Channel 3
R_PG_Timer_StartCount MTU_UO_C3();
while(1);

}

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

Execute the program and see the LED blinking on RSK board. For details on connecting to the emulator,

building the program, and executing the program, refer to section 4.1.1 (13), connecting to the emulator,
building the program and executing.
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4.1.3

Continuously scanning on 12-Bit A/D converter (S12ADa)

In RX630 RSK board, the potentiometer is connected to AN0OO analog input. In this tutorial, the 12-Bit A/D
converter (S12ADa) will be set up to execute A/D conversion continuously. And the result of A/D conversion

will be monitored on High-performance Embedded Workshop.

Potentiometer

Note : If there is a switch that enables/disables ANO0O on the RSK board, enable it.

(1) Making the Peripheral Driver Generator project

Make the new Peripheral Driver Generator project

“rx630_demo3”. For details on how to make the new

Peripheral Driver Generator project, refer to section
4.1.1 (1), Making the Peripheral Driver Generator

project.

Set the CPU type as follows.

Series : RX600
Group : RX630

Part No. : RSFS630EDDFP

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

PDG

Project new

Praoject name:
|r>:530_dem03

Directory:

|c:\renE$aS\F'DI32_|:umi

Device selection

Browse...

Series: | R=E00 ﬂ
Group: |RixB30 |
Part No.: |REFEE30EDDFP = |
FPackage: |F'LE!F'EI1 O0KE-A
EOMcapagie | M
RaM capacity: ’7128'( bytes)

]

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) A/D converter setting-1 PDG

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

i PDG2 - [n530_demo3.pd2 ] [E=5(EEH <=
E? File View Tool Help HEE
D" m%B ®> 2
=1 %2 1Bt A/D CoNyerter (S12ADa) o
i 2400 Uit 512400 (3
[ Use this urit
Operation zettings
Carverzian target: Iﬂmalog inpLt channel j
I ode; ISingIe zcan mode j
' 1Ir | b
( S12ADa
\ /
FI ~——
Ready 3
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(5) A/D converter setting-2 PDG

Make the following setting for S12ADO.

1. Check "Use this unit".

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

Unit; |s1 2400
¥ Lsze thiz unit

— Dperation zettings

Corverzion target: [ IAnaIu:ug input channel

Ll Le
] o

Miode: [ IEantinuaus zcan mode

|nternal reference voltage/Temperature sensor output

[T &ddA/D-converted value

Analog input channel

Carreert Add A/D-corverted value
Aroon 2 r
ANDT V| 4 r
aMooz2 v -
kLo = —

5. Select "Software trigger only" for the conversion start trigger.
6. Select "Right-alignment" for the data placement.
7. Select "Disables automatic clearing” for the automatic clearing of A/D data register.

]

Conversion start brigger:

&

Software tigger anly

A0 -converted walue addition count: |2-time conversion [addition once]

o]

L
2

Data placement: [I Right-aligriment

Autornatic clearing of A/D data register: [IDisablES autamatic clearing

b
H

(6) AJ/D converter setting-3 PDG

Make the following setting for S12ADO.

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

1
— |ntermpt setings | 8 |
v Use A/D conversion end interrupt (5124010
Interrupt request destination: II:F'LI ;I
CPU interrupt pricrity level: 15 Interrupt notification function name:  |572addintFunc
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(7) Checking the pin usage PDG
- It is possible to check the usage of pins on the pin function windows
1. After setting up the S12ADa, select “SYSTEM?” tab and click “Pin” on the tree view.
2. On the Pin function window, you can see that N0.95 pin is used as ANOQO.
i PDG2 - [n630_demo3.pd2 7] =] = s
£ File View Tool Help NEE
DEH T & %
=@ System ) . Pin Mo, | Fin name | Selected function | Direction | State | -
FoSaggration Crout 83 PA5ARG13DS/ANDDS  ANDDS Input
seffing 50 P44/IRG12-DS/AN004  ANODE Input
] Register Write Protection Function 91 P43/RO11-DS/AND03  ANOO3 Input
92 P42/ARGI0-DSAAN002  ANOO2 Input
93 PA1ARGS-DSANODT  ANDODT Input
94 WREFLO WREFLO Input
| 5 PaosmosDSaNO00  AnDOO Input
96 WREFHO WREFHO Input
97 AVCCO AVCCO Input
98 PO?ARCISADTRGOE Mot assigned
99 &S50 A550 Input E
100 POS/ARGT /D41 Mot assigned m
/\ ] Pin function |Peripheral pin usage
(_ SYSTEM )
R;ady
- 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.
B PDG2 - [nh30_demod.pd2 *] = o ==
£ File View Tool Help _ =]

LEHE | BE%E ®

=@ System TMR3 -
: g:ck Generation Circuit EE:? =
W Option setting 502 nalog npul Input
' Register Write Protection Function 5013 AMNO02 Analog input  P42/ARQT0-DS/ANDO2 92 Input
5Ci5 ANOO3 Analoginput  P43/R011-DS /AN003 a1 Input
SCl6 ANO04 Analoginput  P44/R012DS AN004 an Input
scis ANO0S fnaloginput  PASARQ13DS/AN00S &3 Input
gg:? 5 ANOOG Analoginput  P46/RE14-DS/AN006 &3 Input
RICD ANDO7 Analoginput  P47/RE15-DS/AN007 &7 Input
RICZ E ANODS Analog input  PDO/DO[A0/D0)/IRQ0AAN00S 88 Input
RSFIO AMO03 Analoginput  PD1/D1[A1/D1MTIOCABAR DT ANDDS £5 Input
RSP | ANOTO Analoginput  PD2/D2[A2/D2)MTIOCAD ARQ2AANDT0 a4 Input
IEED AN Andloginput PD3/D3A/D3VPOESH/ROIANDT 83 Input
sz 2E.:DD ANDT2 fnaloginput  PD4/D4[A4/D4]/POE 3ARD4/ANDTT 2 B2 Input
WL ANDT3 Analoginput  PDS/DS[AS/DE]/MTICSW/POE2HARGEANDT S &1 Input
DAt S ADTRGOH
4 m 3

" aysTEM —

x|
Ready
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(8) Generating source files PDG

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

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

Start the High-performance Embedded Workshop and make RX630 workspace. For details on making
High-performance Embedded Workshop project, refer to section 4.1.1 (10), Preparing the

High-performance Embedded Workshop project.
PDG

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

To add the generated source files to High-performance Embedded Workshop, click 'iqb»} on the tool bar.
For details on adding the source files to High-performance Embedded Workshop project, refer to section
4.1.1 (11), Adding the generated source files to the High-performance Embedded Workshop project.
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(11) Making the program onHigh-performance Embedded Workshop HEW

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

/lInclude "R_PG_<project name>.h"
#include "R_PG_rx630_demo3.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 A/D converter
R_PG_ADC_12_Set S12ADO0();

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

}

[Variable to store the result
uintl6_tresult;

//A/D conversion end interrupt notification function
void S12adOIntFunc(void)

{
/IGet the result of conversion
R _PG_ADC 12 GetResult S12ADO0O(&result);
}
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(12) Connecting to the emulator, building the program and downloading HEW

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

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

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

Watch [&]

(DR oE /X B @

Name Value Address
) re=ult ='93b1 { 00001020 }

(uintlé £} [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.
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4.1.4  Triggering DTCa by ICUb

In RX630 RSK board, switch 1 (SW1) is connected to IRQ?2. In this tutorial, the data transfer controller
(DTCa) and ICUDb will be set up and DTC transfer triggered by IRQ2 will be performed.

o SW1

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

PDG
(1) Making the Peripheral Driver Generator project .
Project new @
Make the new Peripheral Driver Generator project
. Project name:
“rx630_demo4”. For details on how to make the new ﬂmsau demod ]
Peripheral Driver Generator project, refer to section Directon
4.1.1 (1), Making the Peripheral Driver Generator |c;\[enesaS\PD52_pmi Browse.
proJeCt. Device zelection
Set the CPU type as follows. Series: (600 E
Series : RX600 Group: | <630 |
Group : RX630 Part Mo |REFSEA0ECDFF |
Part No. : R5F5630EDDFP Package: [FLOPDI00KE 4
Note: If another type of chip is mounted on your OM capacity M eef
RSK board, select corresponding CPU type. RaM capacity: 128K pres)
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) DTCa setting-1

PDG

1. Select “DTCa” tab to open the DTCa setting window.
2. Check "Use data transfer controller".

3. The DTCa vector table will be allocated from 2000h. Set “2”.

i PDG2 - [n530_demot p2 ] [E=5(E=H 5
E¥ File View Tool Help [- [=][x]
EECIEYICI
------ A Data Transfer Controller (DTCa) /‘\ 2 -
¥ Uke data transfer controller ‘E
Baze settings
Tranzfer data read zkip enable: IDisable ;l
Address miode: IFuII-addless mode [32 bitg] LI 3
Base address for the DT vector table address: I 2 I 00D hj
¢ Azba cabinne a2
™~ Il 3
N\
( DTCa )
il ~— 1
s

Ready
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(5) DTCa setting-2 PDG

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

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

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

. Set “10” to the transfer count.

. Set “2410” to the source start address.

. Select “Increment” for the source address mode.

. Set “2420” to the destination start address.

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

© 0O N OO O A W DN P

. Select “IRQ2 (external pin interrupt)” for the activating source.

— Transfer data settings

5

[ Add tranzfer data

Activating source;
l IIFIE!E [esternal pin interru

Delets

pt]

transfer data |

\4

Chairn transfer activating source:

IRG2
Transfer data

Chair transfer data nun:

)

Tranzfer data start addres
Transfer mode:

Block/Repeat area:

N

INDrmaI tranzfer mode vI
ISDurce zide vI
5 |

Tranzfer unit size: I‘I ;I byte(=]
Block transfer size: I
Tranzfer data size: 6 I 1 byte(s]
Transfer count: I:[‘I 1 U]
Total ransfer data size: ,T!I 10 byke(s)
Source start address: “ 2410 h]
Source address mode: | 8 |[| Increment ;I_]

[ o |
Destination start address: 2420 h]

Destination address mu:u:lel 10 [

Increment

=]
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(6) ICUD setting PDG

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

2. Click “Interrupts” on the tree view.

3. Check "Use IRQ2".

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

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

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

& PDG2 - [n630_demod.pd2 *] [l -=-| s
E¥ File View Tool Help HE
o Ry
O ,Df i > P ? 3
= @Bm reee) l v LIseIF|G2| 4
o Exceptions Detection method: |Fa||ing edge hd
Interupt request destination: |EF'U [ésfter activating DTC and data transfer completion) ﬂ' [l
CPU intermupt priority level: ,T] A W 5
[ Enable digial fiter € 6
|PCLE ~|
[~ UszelIRO3
|L0w el J
1 |cPU =] il
/\ | = .
( M Icub \)
Al ‘vl
Ready
(7) Generating source files PDG

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

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

Start the High-performance Embedded Workshop and make RX630 workspace. For details on making
High-performance Embedded Workshop project, refer to section 4.1.1 (10), Preparing the

High-performance Embedded Workshop project.
PDG

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

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

HEW

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

Workshop.

/linclude "R_PG_<project name>.h"
#include "R_PG_rx630_demo4.h"

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

/IDTC transfer data storage area (IRQ2)

uint32_t dtc_transfer_data_IRQ2 [4];

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

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

void main(void)

#pragma address dtc_transfer_data_IRQ2 = 0x00002400

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

dtc_dest_data[i] = 0;

}
/IConfigure 1/O port pins that are not available
R_PG_IO_PORT_SetPortNotAvailable();
R_PG_Clock_WaitSet(0.01); //Set up the clocks (wait cycle insertion)
/I Set up the DTC (e.g. vector table address)
R_PG_DTC_Set();
/I Set up the DTC (transfer data of IRQ2)
R_PG_DTC_Set IRQ2();
R_PG_Extinterrupt_Set IRQ2(); // Set up IRQ2
R_PG_DTC_Activate(); // Make the DTC be ready to the trigger
while();

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

HEW

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

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

(12) Adding the variable of the transfer destination

HEW

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

update to monitor the variable change during execution.

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

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

HEW

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

’ Hame

|Value
--R dtc dest data "mX¥ge pxd-s"
R (0]
R [1] H'0O *"."
R [2] H'00 .
R [3] H'00 '.°
R [4] H'00 .
R [35] H'0O *"."
R [&] H'00 .
R 7} H'00 '.°
R [g] H'00 .
R [9] H'00 '.°
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4.2 When the CubeSuite+ is in Use
This section introduces the usage of the Peripheral Driver Generator by giving instructions on how to use the
Peripheral Driver Generator and CubeSuite+ to create a tutorial program that implements the following
operations on the Renesas Starter Kit board for the RX630.

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

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

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

The LED2 on RSK board is connected to PC2. 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 PC2 on the RSK board, enable it.

- Turn on the LED ‘
LED2 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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PDG
(1) Making the Peripheral Driver Generator project y
Project new @
Make the new Peripheral Driver Generator project _
Project name:
“rx630_demo5”. For details on how to make the new ﬁ”‘m p— ]
Peripheral Driver Generator project, refer to section Directar:
4.1.1 (1), Making the Peripheral Driver Generator |-\venesas\ PDGZ_proi Browse. |
project. — Device selection
Set the CPU type as follows. Series: |Re00 =l
Series : RX600 Group: |30 =
Group : RX630 Part No.: |RGFEEI0EDDFP +|
Part No. : R5SF5630EDDFP Package: | PLIPO DOKE-4
Note: If another type of chip is mounted on your AOM copaciy | M bytefs)
RSK board, select corresponding CPU type. RiM capacity: | 128K putefs)
ok I Cancel |
(2) Clock setting PDG

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

R20UT2061EJ0103 Rev.1.03 RENESAS Page 67 of 490
May 16, 2014



RX630 Group Peripheral Driver Generator Reference Manual Tutorial
(4) 1/0 Port setting PDG
The LED2 on RSK is connected to PC2 so set PC2 to output port.
1. Select “I/O” tab
2. Select “Port C”
3. Check “PC2”
4. Select “Output”
B PDG2 - [n630_demos.pd2 7 =5 (R |5
ES File View Tool Help [=]&]x]
[Dzd mwes B 2|
(= @ /O Ports e
..... A Pot 0 ) T
_____ a F‘o:‘l Part: IE
----- ) Pott 2 _ ) ) S~
_____ ) Port 3 Uzed az an /0 port Direction Enable input pull-up resistar Output type High-drive autput =
:::II pone FCO i [re =] r [[oMES cutput =] r
J| .Enﬂ.&P v 2 PC1 3 IInput vI 4 = IEMDS autput LI =
(@ Patc PC2 ¥ l [Oupt =] J = |CMOS cutput x| r
..... ) PatE PC3 - lm | IEMDS output LI r
..... sk FC4 r Irput - = IEMDS output - =
< e '_I/_\ 1 — == — : = | 3 .
( o )
=l ~—~
Ready I I
(5) CMT setting-1 PDG
In this tutorial, CMTO is used.
1. Select "CMT" tab
2. Select "CMTO0"
3. Check "Use this channel"
& PDG2 - [n630_demos5 pd2 *] [E=R(E=E 5
E3 File View Toel Help [=][= ]3]
IEET Y T
Unit: IU I
EMTO | cmT1 | 3 :
Count zetting
Count source: IInternaI clock [PCLE/S) LI
Count source frequency: I 1.500000 pHz
lunbmrrssmb mmmr b momeimd m FOPST P [ R v
) E—" R R »
‘ € CuT '
X —
Ready ’_ l— -
R20UT2061EJ0103 Rev.1.03 RENESAS Page 68 of 490

May 16, 2014



RX630 Group Peripheral Driver Generator Reference Manual Tutorial

(6) CMT setting—2 PDG

Set the other items as follows.

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

— Count settings
Count source: I Internal clock, [PCLE./S12] él]
Count zource frequency: I D.023435 MHz
Interrupt operating period: 500 IE Actual walue: 200010667 msec
Error: 0.002133 %=
Compare match wvaluie [EMEDH]:I 1171 E} Compare match values are
~—| automatically calculated :

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

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

compare match interrupt [Chdln)
errupt request destination; IEF'I_I ;I

CPLU inkerrupt prioity level: I 15_%

Interrupt notification function name; IEmtEIIntFunu:

(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 RX630 workspace.

Create Project

Microcentroller: X

Using microcontroller:

5 (Search microcontroller)

Kind of project : Application(CC-RX)

Using microcontroller : R5F5630EdxFP(100pin)

(=]

Update...

3 R5F5630ECXLC(177pin)
- 38 R5FSEI0ECKLKI145pin)
- R5FEE30EDXBG(176pin)
-8 R5FSE30EDxFB(144pin)

« | | Product Name:REFE630ED=FP

On-chip ROM size[KBytes] 2048

On-chip RAM size[Bytes]: 131072

Additional Information: Package=PLOP0100KE-4

4 CoUCDd 10
E 4 R5FEE30ED=FP{100pin)
WE_DSESEA0ED O0pig =
# REFBE3I0ED=LC(177pin) il
o e N T
Kind of project: Application{CC-RX)
Froject name: m630_demob
Flace: C:WorkSpace

Make the project folder

CWorkSpaceinet30_demobirkE30_demob.mtp)

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

Project to be passed: nput project file to be diverted Browse...
Copy composition files in the diverted project folder to a new project folder.
Create J ’ Cancel ] ’ Help ]

l Project is complete L
r630_demo5 - CubeSuite+ - [Property] || B |
File Edit View Project Build Debug Tool Window Help

Bt BES:XBEOCHE R viE@E A G ® ===
Project Tree 1 x |Pr0pert)'| - x
¢ @8 ILﬁ m630_demo5 Property [ - ][ b
BLﬁ 630 demo5 (Project = F_“B
% R5FS630EDxFP (Microcontroller) File name ne630_demoS mtpj
,g‘ CC-RX (Build Tool) Absolute path C:\Work Space'ndE30_demoSne630_demoh.mipj
\ . || Notes
22 RX Simulator (Debug Tool)
Program Analyzer (Analyze Tool)
2P File
..... tﬂ dbsct.c
..... & intprg.c
----- ‘ﬂ resetprg.c
..... & r630_demo5.c
..... £ sbrk.c
----- ‘ﬂ vecttbl.c
..... | iodefine.h File name
..... ilJ shrk.h This is the name of the file to which the information of this main project is to be saved.
----- "J stacksct.h
----- "J typedefine.h \i Project: / -
..... b vecth Output s
[Z0F] |
All Messages ;,r -
F [ |E] [l ”]JF& |[Fs [[F |[Fa ”]JF& I3 Fn I3 |
i1 DISCOMMECT
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(10) Adding the generated source files to the CubeSuite+ project

on the tool bar. PDG

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

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

Library link priority setup @

Set the priarity in which order libraries are linked.

Priarity high | C:ARenesash PDG 24ib4R=E305RHE30_librany_100_little. b

Fricrity low

ak. © |
(o )] _ome

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

Added source files are put in "AddFromPDG" category.

Project Tree 3 x
: @8
aﬁ_ﬁ k630 demo5 (Project)”
5 RSF5630ED%FP (Microcontroller)
A, CC-RX (Build Tool)
g, RX Simulator (Debug Tool)
o ’:) Program Analyzer (Analyze Tool)
=-[30 File
----- fﬂ Build tool generated files
----- ‘ﬂ dbsct.c
----- U resetprg.c

----- u typedefine.h

Bl ol

&-[ 1] AddFromPDG

-]l SYSTEM

_[ 10

-] cmT

_]_ i_src
.| R_PG_n630_demaS.h
u R_PG_IntFuncsExtern.h
i..h] R_PG_RPDL_headers.h
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(11) Making the program on CubeSuite+ CubeSuite+

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

/linclude "R_PG_<project name>.h"
#include "R_PG_rx630_demo5.h"

bool led=false;

void main(void)

void CmtOIntFunc(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 port PC2
R_PG_IO_PORT_Write_PC2(1); //Initial output value
R_PG_IO_PORT_Set PC2();
//Set up the CMT
R_PG_Timer_Set CMT_UOQO_CO0();
/[Start the CMT count
R_PG_Timer_StartCount_ CMT_UO0_CO0();
while();

}

/I Compare match interrupt notification function

{
if( led ){
[[Turn off the LED
R_PG_IO_PORT_Write_PC2(1);
led = false;
}
else{
[[Turn on the LED
R_PG_IO_PORT_ Write PC2(0);
led = true;
}
}
R20UT2061EJ0103 Rev.1.03 RENESAS Page 72 of 490

May 16, 2014



RX630 Group Peripheral Driver Generator Reference Manual Tutorial

(12) Connecting to the emulator, building the program, downloading and executing CubeSuite+

1. Connect to the emulator.

n630_demo5 - CubeSuite+
File Edit View Project Build | Debug | Teel Window Help

@, Start EE Ha ;X% j;., Downleoad -

Project Tree @ Build & Download Fo
2 @D 2 @3 Connect to Debug Tool

=8 [f. k630 demo5 (Project)| 3 Hot Plug-in
...... 38 RSFS630EDXFP (Micro| (5% jpload.

57

2. Configure the option setting and build the program.

rdG30_demo’ - CubeSuite+ - [Project Tree]

File Edit|View | Project Build Debug Tool Window Help

@, Star 2 ject Tree .:2_3 i
| Property )

N

=- [ﬁz “f Code Generator Preview

¥

Precision of the double type and long double type :

€3 n630_demos - CubeSuiter - [Property] Handles in double precision (-dbl_size=8)
File Edit View Project Build Debug Teol Window Help
ot BE@ X DG00I HEE 2 EELA L EDNE G 6 5E = e
Project Tree X |Propeﬂ:}'| - X
: @8 |4\ CC-RX Propetty =
=0 rx630 demob (Proj El Build Mode B
ASFIOSPETFP=ivdicgcontroller) Build mode Default Build |E
g 4‘ cc- RX(BuId Tool] B cru
2ol Microcontroller type RX¥600 senes (-cpu=nce00)
N Endian type for data Little-endian data {endiandmle}
j Program Ana\yzer (Ana\yze Tool) Rounding methed for floating-peint constant operations round tg paase
[ File

Handling of denormalized numbers in floating-point constan
Precision of the double type and long double type
Replaces the int type with the short type

Sndles as zeros {denon'nahzewﬂ]
Handles in double precision {-dbl_size=8)
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 -
Precision of the double type and long double type TTTEeE—
Selects preclsmn of the double type and long double type.
This nds to the -dbl_size=4 and -dbl_size=8 option.
1 Common Options {)Complle Options /{ AssembleOptions 4 Link Options 4  Library Generate Options / -
F1 Open Hel..|[F@ Rename [[F2 Find Next [[FH F{W (¥ Buita & 0. |[F7 Buitd Proj. | F# 1onore Er- H]JFE SetDelel. [T Siep Over [FM1Siepin  [[dump 1o Fu.
£ DISCOMNECT
Build button
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3. Download the program.

g™

| i Download button

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

Reset go button

5
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4.3 When the e2 studio is in Use

This section introduces the usage of the Peripheral Driver Generator by giving instructions on how to use the
Peripheral Driver Generator and e2 studio to create a tutorial program that implements the following
operations on the Renesas Starter Kit board for the RX630.

- Data transfer between SClc channels 0 and 2

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

( )
PDG : Operations in the Peripheral Driver Generator
: Operations in the e2 studio
- J
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4.3.1 Data transfer between SClc channels 0 and 2
In this tutorial, SCI channel 0 and 2 will be set up to transfer data in asynchronous mode. Connect the
transmission pin of channel 0 (TXDO0) and the reception pin of channel 2 (RXD2) on the RSK board as
follows.
J2
XDp RXD2
N
3) {a7)
A 1
Note : If there are switches that enables/disables TXD0 and RXD2 on the RSK board, enable it.
(1) Preparing the e2 studio project
Start the e2 studio and make RX630 workspace.
(le?| C Project (eS|
C Project

Create C project of selected type

Project name: rx630_demot

Use default location

D:¥PDG_Test¥e2s_ws_eng¥rx630_de

Create Directory for Project

Project type :
Toolchains :

Executable(Renesas) *Sample Project
Renesa RXC Toolchain

Project type:

Toolchains:

4 (= Executable (Renesas)
® Sample Project
3 [ oeauc Liorary [ S

@ Sample Project
> (= Debug-Only Project
> (= Executable (IAR)
¢» V800 Standalone Executable (Green Hills)
¢» V800 Standalone Static Library (Green Hills)
<» V800 ThreadX Executable (Green Hills)
> (= Makefile project

KPIT GNUARM-RZ-EABI Toolchain
KPIT GNURL78-ELF Toolchain
KPIT GNURX-ELF Toolchain

KPIT GNUSH-FI F Toalchai

Renesas RXC Toolchain

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

Finish l I Cancel
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- ——
[e? C Project L= | B jeS
e2 studio - Project Generation <
Select Target Specific Settings -

Toolchain Version : IvZ.Ol.m

Debug Hardware: [El

Data endian : [Litﬂe—emlian data vl

Select Target:

| RSF5630EDXFP ‘

Select Configurations:

Hardware Debug : Debug using hardware

Select Target

R5F5630EDxFP

Debug using Simulator  : Debug using simulator
Release (no debug) : Project without any debug information

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

active configuration i.e., first configuration selected from group. Based on the device selection you made (RX600) the debug hardware (E1) and
debug target (R5F5630EDxFP),debug configuration will be automatically created for you.

- —_—
TERTCRNS. W, 0 e
Eile Edit Source Refactor Navigate Segrch Project Run Window Help

;- &% Welcome 37
T

‘ RENESAS

o=

Project is complete
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(2) Making the Peripheral Driver Generator project PDG
Make the new Peripheral Driver Generator project e Li_v_z-J
“rx630_demo6”. For details on how to make the new
Peripheral Driver Generator project, refer to section Frojeet name:
. . . £30_demok
4.1.1 (1), Making the Peripheral Driver Generator e e
project Drirectony: v
Set the CPU type as follows _TestheZs_ws_engh630_demaBhsre | Bromse.
Series : RX600 Device selection
Group X630 Series: |Rx600 -
Part No. : R5F5630EDDFP Group: GEE: )
Notel: If another type of chip is mounted on your Part No. [EHEFEESDEDDFP v]
RSK board, select corresponding CPU type. Package: PLUPOTOOKE-A
Note2: When making them cooperate with e2 studio, FOM capacity: M botes]
please choose the hierarchy below the src folder of RAM capaciy 128K pyreis
a project of e2 studio by designation of a directory.
QK ] [ 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 - [n630_demob.pd2 7] E=8|EeR =5
E3 File View Tool Help =] x]
DEd B%B M|
[=)- 3 Serial Communications Interface (SClc, SCld) -
[ scio : E
] sCif Channel: I Ll
j SC13 ™ Use this channel
-] SCI5 .
-] SCIE hMode zettings
- 5CI8 Made: | |
- Il SCI9
j sC2 Function selection: I ~|
SPI mode: I LI il
' .~ b
/ \
k SCI |)
I —
Ready I—I—I— 4
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(6) SCIO (transmitter) setting

Make the setting for SCIO as follows.

1. Select SCI0 on the tree view.

PDG

=<y Seral Communications Inteface (SCle, SCld)

2. Check “Use this channel”.
3. Select “Asynchronous mode”.

4. Select “Transmission” for the function.

5. Leave the data format settings at the default.

Charinel |scm 2

V' Use this channel

3

 Mode zetting:

Mode: IAsynchronous mode

Function selection: llTransmissinn

SPI mode: IMaster mode

™ Enable muli-processor communications function
™ Enable noise canceling funcion

Moise filter clock:

=
;II
o

1D of receiving station: I _Ij
Clock signal divided by 1 Vl

— Data format |
[Data length IE bitz
Parity bit: INone
Stop bit |1 bit
Data direction: ILSE-Iirsl
\Dala inversion: IDisabIe

6. Set the bit rate to “9600bps”.

— Transfer speed
Module operating clock [PCLE) fregquency:

Transfer clock:

12000000 Hz

6 I Intermal clock ;I
Bit rate: I 9600 bps J Actual value:

Errar:

9615.384615 bps

0160256 %

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

D ata transmizzion method, D ata reception method

-

[ata tranzmission method: [INotif_l,l the tranzmizzion completion of all data by function call

~|@

Transmit end natification function name: | Sci0TFunc

R20UT2061EJ0103 Rev.1.03
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(7)  SCI2 (receptor) setting PDG

Make the setting for SCI2 as follows.

1. Select SCI2 on the tree view.
=& Serial Communications Inteface (SCle, SCId)

2. Check “Use this channel”.

3. Select “Asynchronous mode”.

4. Select “Reception” for the function.

5. Leave the data format settings at the default.

Channel: ISC|2 2

Iv Use thiz channel

— Mode setting 3 |
Mode: [IAsynchronDus mode hd
Funition selection: [I Reception =]
SPI mode: IMaster made = 4

™ Enable multi-processor communications function I of receiving station: I _I:j

I Enable noise canceling function

Moise fiter clock: IEIIoc:k signal divided by 1 LI
— Data fomat i
/Data length: IS bits
Parity bit: INone
Stop bit |1 bi
Data direction: ILSB-first
\Data inversion I Dizable

6. Set the bit rate to “9600bps”.

— Transfer speed

Module operating clock [PCLE] frequency: I 12000000 pHz

Trangfer clock: IInternaI clock LI
6
Bit rate: I 9600 bps J Actual value: 9615.384615 bps

Error: 0160256 %

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

Data transmizsion method, Data reception method

Data transmizsion method: IW’ait at the tranzmission function until all data has been transmitted LI

|
Transmit end notification function name: ISciETrFunc | 7 -|
Data reception method: [ INDtif_l,l the reception completion of all data by function call LI ] Q

Receive end notification function name: ISCQHEFUHC
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(8) Pin setting PDG

TXDO0 and RXD2 can be selected the pin function assignment. Select the pin function assignment as

follows.

1. Select “SYSTEM” tab.

2. Select “Pin” on tree view.

3. Select “Peripheral pin usage” tab.

4. Select “SCI0” from the peripheral module list.

5. When the mouse pointer is placed on “Assignment” column of TXDO line, a dropdown button is
displayed. Select “P20/MTIOC1A/TIOCB3/TMRIO/PO0/TXD0/SMOSI0/SSDAO/IRQ8” from the

dropdown list.

THRO

THR1

SCio

5CI2
S0
SCI5
SCI6
S8
SC19
sC12
RilCO
RIC2
RSFI0
RSP
IEBD
RTCa
512400

[ PDG2 - [630_demob.pd2 *] = E=R [~
B File View Tool Help Cle[=
DEEd HBB E 2
=@ System 2 TPUT + Pinname | Pinfunction [ PinNo. | Direction | State |
TRUZ
s ey
ing TPU4 5
I Register Wiite Protection Function TFUS SMISD0
PPG Groupd
PPG Groupl 55040 P20/MTIDCA/TIDCES/ TMRID/POOLT. 03
PPG Group? SMOSI0 P32/MTIDCOC/TINCE0/ THO3/P010/RTCOUT /AT CIC2/THDB/TD0/SM 0516/SMS /5 S0AB/SSDANL T XAR02-DS
FPG Group3
. scko
PG Group4
PPG Group5 CTsos
PPG Grouph RTS04
FPG Group? S50

i

ADD/—'\ 3

Pin ﬁ.m!\on Peripheral pin usage )

o

SYSTEM )

)
Ready

I

6. Select “SCI12” from the peripheral module list.

7. When the mouse pointer is placed on “Assignment” column of RXD2 line, a dropdown button is

displayed. Select “P52/RD#/RXD2/SMISO2/SSCL2/SSLB3” from the dropdown list.

L Eintia | Direction | State |

FPG Group5 = Pin name | Fin function | Aszsignment
EEE ETDUPE w02 [ ata reception

s oup S50L2

TMAT SMISO2

TMR2 T=D2

THMR3 SSDaz

EE:? n SMOSIZ

ETE] CTS24

SCI5 RTS2H#

SCIE S524

|-
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(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.

(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 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 Peripheral Driver Generator.

[ Project Explorer 532 = O
BE&|e ¥
i~ rx630_demob
> [l Includes
4 A sre

rx630_demob Y
> = i_src }\
> = 10
> = SCI
. [A R_PG_INtFuncsExte
> [A R_PG_RPDL_heade

> [n] R_PG_rx630_demo
K |&] 630 demoﬁ.pdy
> @ dbsct.c
: [n] iodefine.h -

] | [] | [atd
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(11) Making the program on e2 studio

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

/linclude "R_PG_<project name>.h"
#include "R_PG_rx630_demo6.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 SCI2
R_PG_SCI_Set_C2();

/I Start SCI2 reception (number of data : 10)
R_PG_SCI_StartReceiving_C2( 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();
}

/ISCI2 reception end notification function
void Sci2ReFunc(void)

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

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

1.Set options options and execute a build.

Debug - rx630_demo6/src/rx630_demo6.c - e2 studio

mﬁlﬂ

[ oK

] [ Cancel

Edit Source Refactor Navigate Search Project Run Window Help
New AlteshifeeN e (SIS SR o B -r0-qQ-
Open File... Quick Access jrag | H§ C/C++ |35 Debug
Close Chrl+W
Close Al Crrieshifesw [T ] -8 Eow =8
ose rl+Shift+
R_PG_IO_PORT_SetPortNotAvails » = laz W \s ®
Save Ctrl+5 o . -
. //set up the clocks (wait cyc
Save As... R_PG_Clock_WaitSet(8.81); £+ main(void
Save All Ctrl+Shift+5
// Set up the SCI@ U R_PG_x6
Revert R_PG_SCI_Set_C@(); ® tr_data:
Move... // Set up the SCI2 ® re—'_jata ;
# Rename... F2 R_PG_5CI_set_C2(); T e main(void
= ® Sci0TrFun
§] Refresh e /I Sstart SCI2 reception (numk|= i
Convert Line Delimiters To » R_PG_SCI_StartReceiving C2( r| | ; ScizReFur
@ abor
Print... Ctrl+p // Start SCI@ transmission (r
R_PG_SCI_StartSending_C@( tr_
Switch Workspace »
Restart while(1); I
“ [ « [Lom b
E23 Import... l | ]
efy  Export... o P ErR e =1
Properties Alt+Enter o L iR
1 rx630_gemob.c [rx630_demob/src] play at this time.
2 reset_program.c [rx630_demo6/src]
Exit
Properties for 630_demos (B
roperties for K630_demo
type filter text Settings 3 ki ¥ |
» Resource
Builders Conﬁgurancﬁ: [ All configurations ]) 1 -property
4 C/C++ Build 2.Sett|ng3
Buld Variables _ 3.All configurations
Change Toolchain Ver & Tool Settings |,ﬁ' Build Steps | Build Artifactl 4.section
Dependency Scan . )
bey > 8 Compler 5.FIXEDVECT : OxFFFFFFDO
. IZI - B Assembler Sections vig
nvi =
_____ 4 B Linker Address Section Name - 3
@ 4 (2 Input B 1
¥ Defines
eeiTEn Editor % R1 B
(# Advanced
» C/C++ General - B2
(& List
Project References = Opk R2
’ 4 (= Optimizs 4
Run/Debug Settings = B
» Task Repository 7 S section R Add Section
= % sym O0xFFEOOOOO PResetPRG
Remove Section
(2 User c1
(2 Subcormmand file c2 L
+ 3 ouput [5 ] -
4 [y Standard Library D
& Mode w*
(& Contents L
{5 Object PINtPRG
4 (1% Optimize
ay = | T @Advanced < O0xFFFFFFDO FIXEDVECT -

¥
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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
R20UT2061EJ0103 Rev.1.03 .ZEN ESANS Page 86 of 490

May 16, 2014



RX630 Group Peripheral Driver Generator Reference Manual Tutorial

R20UT2061EJ0103 Rev.1.03 RENESAS Page 87 of 490
May 16, 2014



RX630 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5. Specification of Generated Functions

Table 5.1 shows generated functions for the RX630.

Table 5.1  Generated Functions for the RX630
Clock-generation circuit

Generated Function

Description

R_PG_Clock_Set

Set up the clocks

R_PG_Clock_WaitSet

Set up the clocks (wait cycle insertion)

R_PG_Clock_Start MAIN

Start the main clock oscillator

R_PG_Clock_Stop_MAIN

Stop the main clock oscillator

R_PG_Clock_Enable_MAIN_ForcedOscillation

Enable the main clock forced oscillation

R_PG_Clock_Disable_MAIN_ForcedOscillation

Disable the main clock forced oscillation

R_PG_Clock_Start SUB

Start the sub-clock oscillator

R_PG_Clock_Stop_SUB

Stop the sub-clock oscillator

R_PG_Clock_Start LOCO

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

R_PG_Clock_Stop_LOCO

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

R_PG_Clock_Start HOCO

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

R_PG_Clock_Stop_HOCO

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

R_PG_Clock_PowerON_HOCO

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

R_PG_Clock_PowerON_HOCO

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

R_PG_Clock_Start PLL

Start the PLL circuit

R_PG_Clock_Stop_PLL

Stop the PLL circuit

R_PG_Clock_Enable_BCLK_PinOutput

Enable BCLK pin output

R_PG_Clock_Disable_BCLK_PinOutput

Disable BCLK pin output

R_PG_Clock_Enable_MAIN_StopDetection

Enable the main clock oscillation stop
detection function

R_PG_Clock_Disable_MAIN_StopDetection

Disable the main clock oscillation stop
detection function

R_PG_Clock_GetFlag_MAIN_StopDetection

Acquire the main clock oscillation stop
detection flag

R_PG_Clock_ClearFlag_MAIN_StopDetection

Clear the main clock oscillation stop
detection flag

R_PG_Clock_GetSelectedClockSource

Acquire the current internal clock source

R_PG_Clock_GetClocksStatus

Acquire the status of the clocks

R_PG_Clock_GetHOCOPowerStatus

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

Voltage Detection Circuit (LVDA)

Generated Function

Description

R_PG_LVD_Set

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

R_PG_LVD_GetStatus

Get the status flag of Voltage Detection Circuit

R_PG_LVD_ClearDetectionFlag_LVD<Voltage Detection Circuit
number>

Clear Voltage Monitoring n Voltage Change

Detection Flag n:lor2

R_PG_LVD_Disable_LVD<Voltage Detection Circuit number>

Disable Voltage Monitoring n n:1or2

Frequency Measurement circuit (MCK)

Generated Function

Description

R_PG_MCK_Set

Set up the frequency measurement circuit

R_PG_MCK_Change_ReferenceClock

Change the reference clock

R_PG_MCK_StopModule

Shut down the frequency measurement

circuit

Low Power Consumption

Generated Function

Description

R_PG_LPC_Set

Set up the low power consumption functions.

R_PG_LPC_Sleep

Enter sleep mode

R_PG_LPC_AlIModuleClockStop

Enter all module clock stop mode

R_PG_LPC_SoftwareStandby

Enter software standby mode

R_PG_LPC_DeepSoftwareStandby

Enter deep software standby mode

R_PG_LPC_lIOPortRelease

Release retained /O port state

R_PG_LPC_ChangeOperatingPowerControl

Change the operating power control mode

R_PG_LPC_ChangeSleepModeReturnClock

Change the sleep mode return clock source

R_PG_LPC_GetPowerOnResetFlag

Acquire the value of the power-on reset flag

R_PG_LPC_GetLVDDetectionFlag

Acquire the value of the LVD detection flags

R_PG_LPC_GetDeepSoftwareStandbyResetFlag

Acquire the value of the deep software

standby reset flag

R_PG_LPC_GetOperatingPowerControlFlag

Acquire the value of the operating power

control mode transition flag

R_PG_LPC_GetStatus

Get the status of the low power consumption

functions

R_PG_LPC_WriteBackup

Write data into the deep standby backup

registers

R_PG_LPC_ReadBackup

Read data from the deep standby backup

registers

Register Write Protection Function

Generated Function

Description

R_PG_RWP_RegisterWriteCgc

Enables or disables writing to registers

associated with the clock generation circuit

R_PG_RWP_RegisterWriteModeLpcReset

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

power comsumption, and software reset

R_PG_RWP_RegisterWriteLvd

Enables or disables writing to registers

associated with LVD

R_PG_RWP_RegisterWriteMpc

Enables or disables writing to pin-function
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selection registers

R_PG_RWP_GetStatusCgc

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

generation circuit is enabled or disabled

R_PG_RWP_GetStatusModelLpcReset

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

software reset is enabled or disabled

R_PG_RWP_GetStatusLvd

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

R_PG_RWP_GetStatusMpc

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

Interrupt controller (ICUb)

Generated Function

Description

R_PG_Extinterrupt_Set_<interrupt type>

Set up an external interrupt

R_PG_Extinterrupt_Disable_<interrupt type>

Disable the setting of an external interrupt

R_PG_Extinterrupt_GetRequestFlag_<interrupt type>

Get an external interrupt request flag

R_PG_Extinterrupt_ClearRequestFlag_<interrupt type>

Clear an external interrupt request flag

R_PG_Extinterrupt_EnableFilter_<interrupt type>

Re-enable the digital filter

R_PG_Extinterrupt_DisableFilter_<interrupt type>

Disable the digital filter

R_PG_Softwarelnterrupt_Set

Set up the software interrupt

R_PG_Softwarelnterrupt_Generate

Generate the software interrupt

R_PG_Fastinterrupt_Set

Set an interrupt as the fast interrupt

R_PG_Exception_Set

Set exception handlers

Buses

Generated Function

Description

R_PG_ExtBus_PresetBus

Set the bus priority

R_PG_ExtBus_SetBus

Set the bus pins and the bus error monitoring

R_PG_ExtBus_SetArea_CS<CS area number>

Set up CS area

R_PG_ExtBus_SetEnable

Enable external bus

R_PG_ExtBus_GetErrorStatus

Acquire the status of bus error generation

R_PG_ExtBus_ClearErrorFlags

Clear the bus-error status registers

R_PG_ExtBus_DisableArea_CS<CS area number>

Disable CS area

R_PG_ExtBus_SetDisable

Disable the external bus

DMA controller (DMACA)

Generated Function

Description

R_PG_DMAC_Set_C<channel number>

Set up a DMAC channel

R_PG_DMAC_Activate_C<channel number>

Make the DMAC be ready for the start trigger

R_PG_DMAC_StartTransfer_C<channel number>

Start the one transfer of DMAC (Software trigger)

R_PG_DMAC_StartContinuousTransfer_C<channel number>

Start the continuous transfer of DMAC

(Software trigger)

R_PG_DMAC_StopContinuousTransfer_C<channel number>

Stop the software-triggered continuous
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transfer of DMAC

R_PG_DMAC_Suspend_C<channel number>

Suspend the data transfer

R_PG_DMAC_GetTransferCount_C<channel number>

Get the transfer counter value

R_PG_DMAC_SetTransferCount_C<channel number>

Set the transfer counter

R_PG_DMAC_GetRepeatBlockSizeCount_C<channel number>

Get the repeat/block size counter value

R_PG_DMAC_SetRepeatBlockSizeCount_C<channel number>

Set the repeat/block size count

R_PG_DMAC_ClearInterruptFlag_C<channel number>

Get and clear the interrupt request flag

R_PG_DMAC_GetTransferEndFlag_C<channel number>

Get the transfer end flag

R_PG_DMAC_ClearTransferEndFlag_C<channel number>

Clear the transfer end flag

R_PG_DMAC_GetTransferEscapeEndFlag_C<channel number>

Get the transfer escape end flag

R_PG_DMAC_ClearTransferEscapeEndFlag_C<channel humber>

Clear the escape transfer end flag

R_PG_DMAC_SetSrcAddress_C<channel number>

Set the source address

R_PG_DMAC_SetDestAddress_C<channel number>

Set the destination address

R_PG_DMAC_SetAddressOffset_C<channel number>

Set the address offset

R_PG_DMAC_SetExtendedRepeatSrc_C<channel number>

Set the source address extended repeat value

R_PG_DMAC_SetExtendedRepeatDest_C<channel number>

Set the destination address extended repeat value

R_PG_DMAC_StopModule_C<channel number>

Stop the DMAC channel

Data Transfer Controller (DTCa)

Generated Function

Description

R_PG_DTC_Set

Set up the DTC

R_PG_DTC_Set_<trigger source>

Set the DTC transfer data

R_PG_DTC_Activate

Make DTC be ready for the trigger

R_PG_DTC_SuspendTransfer

Stop transfer data

R_PG_DTC_GetTransmitStatus

Get transfer data status

R_PG_DTC_StopModule

Shut down the DTC

1/0 port

Generated Function

Description

R_PG_IO_PORT_Set_P<port number>

Set the I/O ports

R_PG_IO_PORT_Set_P<port number><pin number>

Set an I/O port (one pin)

R_PG_IO_PORT_Read_P<port number>

Read data from Port Input Register

R_PG_IO_PORT_Read_P<port number><pin number>

Read 1-bit data from Port Input Register

R_PG_IO_PORT_Write_P<port number>

Write data to Port Output Data Register

R_PG_IO_PORT_Write_P <port number><pin number>

Write 1-bit data to Port Output Data Register

R_PG_IO_PORT_SetPortNotAvailable

Handle unavailable pins

Multi-Function Timer Pulse Unit 2 (MTU2a)

Generated Function

Description

R_PG_Timer_Set_MTU_U<unit number>_<channels>

Set up the MTU

R_PG_Timer_StartCount_MTU_U<unit number>_C<channel

number>

Start the MTU count operation

R_PG_Timer_SynchronouslyStartCount_MTU_U<unit number>

Start the MTU count operation of two or

more channels simultaneously

R_PG_Timer_HaltCount_MTU_U<unit number>_C<channel

number>

Halt the MTU count operation
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R_PG_Timer_GetCounterValue_MTU_U<unit
number>_C<channel number>

Acquire the MTU counter value

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

Set the MTU counter value

R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel
number>

Acquire and clear the MTU interrupt flags

R_PG_Timer_StopModule_MTU_U<unit number>

Shut down the MTU unit

R_PG_Timer_GetRequestFlag_MTU_U<unit number>_C<channel
number>

Acquire the general register value

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

Set the general register value

R_PG_Timer_SetBuffer_AD_MTU_U<unit number>_C<channel

number>

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

R_PG_Timer_SetBuffer_CycleData_MTU_U<unit

number>_<channels>

Set the cycle buffer register

R_PG_Timer_SetOutputPhaseSwitch_MTU_U<unit

number>_<channels>

Switch PWM output level

R_PG_Timer_ControlOutputPin_MTU_U<unit

number>_<channels>

Enable or disable the PWM output

R_PG_Timer_SetBuffer_PWMOutputLevel _MTU_U<unit

number>_<channels>

Set the PWM output level in the buffer
register

R_PG_Timer_ControlBufferTransfer_MTU_U<unit

number>_<channels>

Enable or disable buffer transfer from the

buffer registers to the temporary registers

Port Output Enable 2 (POE2a)

Generated Function

Description

R_PG_POE_Set

Set up the POE

R_PG_POE_SetHiZ_<Timer channels>

Place the timer output pins in
high-impedance state

R_PG_POE_GetRequestFlagHiZ_<Timer channels/flag>

Acquire the high-impedance request flags

R_PG_POE_GetShortFlag_<Timer channels>

Acquire the MTU output short flags

R_PG_POE_ClearFlag_<Timer channels/flag>

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

16-Bit Timer Pulse Unit (TPUa)

Generated Function

Description

R_PG_Timer_Set_TPU_U<unit number>

Set up the TPU of two or more channels

R_PG_Timer_Start_TPU_U<unit number>_C<channel humber>

Set up the TPU and start the count

R_PG_Timer_SynchronouslyStartCount_TPU_U<unit number>

Start the TPU count operation of two or more
channels simultaneously

R_PG_Timer_HaltCount_TPU<unit number>_C<channel number>

Halt the TPU count

R_PG_Timer_ResumeCount_TPU_U<unit number>_C<channel

number>

Resume the TPU count

R_PG_Timer_GetCounterValue_TPU_U<unit
number>_C<channel number>

Acquire the TPU counter value

R_PG_Timer_SetCounterValue_TPU_U<unit
number>_C<channel number>

Set the TPU counter value
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R_PG_Timer_GetTGR_TPU_U<unit number>_C<channel

number>

Acquire the TPU general register value

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

Set the TPU general register value

R_PG_Timer_GetRequestFlag_TPU_U<unit number>_C<channel

number>

Acquire and clear the TPU interrupt flags

R_PG_Timer_StopModule_TPU_U<unit number>

Shut down the TPU unit

Programmable Pulse Generator (PPG)

Generated Function

Description

R_PG_PPG_StartOutput_U<unit number>_G<group number>

Set up the PPG and start outputting

R_PG_PPG_StopOutput_U<unit number>_G<group number>

Stop outputting

R_PG_PPG_SetOutputValue_ U<unit number>_G<group

number>

Set the output value of single group

R_PG_PPG_SetOutputValue_ U<unit number>_G<group
numberl>_G<group number2>

Set the output value for a pair of groups

8-bit timer (TMR)

Generated Function

Description

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

Set a TMR and start it counting

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

Halt counting by a TMR

R_PG_Timer_ResumeCount_TMR_U<unit number>(_C<channel

number>)

Resume counting by a TMR

R_PG_Timer_GetCounterValue_TMR_U<unit number>(_C<channel

number>)

Get the counter value of a TMR

R_PG_Timer_SetCounterValue_TMR_U<unit number>(_C<channel

number>)

Set the counter value of a TMR

R_PG_Timer_GetRequestFlag_TMR_U<unit number>(_C<channel

number>)

Acquire and clear the TMR interrupt flags

R_PG_Timer_StopModule _TMR_U<unit number>

Stop a TMR unit

Compare Match Timer (CMT)

Generated Function

Description

R_PG_Timer_Set_CMT_Ux<unit number>_C<channel number>

Set up the CMT

R_PG_Timer_StartCount_CMT_U<unit number>_C<channel number>

Start or resume the CMT count operation

R_PG_Timer_HaltCount_CMT_U<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_U<unit number>

Shut down the CMT unit

Realtime Clock (RTCa)

Generated Function

Description

R_PG_RTC_Start

Sets up the RTC and starts its counter

R_PG_RTC_WormStart

Sets up the RTC of warm start and starts its counter
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R_PG_RTC_Stop

Suspends counting by the RTC

R_PG_RTC_Restart

Restarts counting by the RTC

R_PG_RTC_SetCurrentTime

Sets the current time

R_PG_RTC_GetStatus

Acquires information on the current state of
the RTC

R_PG_RTC_Adjust30sec

Performs 30-second unit adjustment

R_PG_RTC_ManualErrorAdjust

Corrects an error of the timer

R_PG_RTC_Set24HourMode

Places the RTC in 24-hour mode

R_PG_RTC_Set12HourMode

Places the RTC in 12-hour mode

R_PG_RTC_AutoErrorAdjust_Enable

Enables automatic correction of errors of the

timer

R_PG_RTC_AutoErrorAdjust_Disable

Disables automatic correction of errors of the

timer

R_PG_RTC_AlarmControl

Enables or disables alarms

R_PG_RTC_SetAlarmTime

Sets the time for an alarm

R_PG_RTC_SetPeriodiclnterrupt

Specifies the cycle for generating the cyclic

interrupt

R_PG_RTC_ClockOut_Enable

Enables the clock output

R_PG_RTC_ClockOut_Disable

Disables the clock output

R_PG_RTC_TimeCapture<number of the input pin for a time capture
event>_Enable

Enables time capturing

R_PG_RTC_TimeCapture<number of the input pin for a time capture
event>_Disable

Disables time capturing

R_PG_RTC_GetCaptureTime<number of the input pin for a time capture

event>

Acquires the captured time

Watchdog Timer (WDTA)

Generated Function

Description

R_PG_Timer_Start WDT

Set up the WDT and start the count

R_PG_Timer_RefreshCounter_ WDT

Refresh the counter of WDT

R_PG_Timer_GetStatus_ WDT

Acquires the status flag and count value of
WDT

Independent Watchdog Timer (IWDTa)

Generated Function

Description

R_PG_Timer_Start_IWDT

Sets up the IWDT and starts its timer

R_PG_Timer_RefreshCounter_IWDT

Refresh the counter

R_PG_Timer_GetStatus_IWDT

Acquires the status flag and count value of
IWDT

Serial Communications Interface (SClc, SCid)

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
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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_l2CMode_Receive_C<channel number>

Receive data by simple I°C bus interface

R_PG_SCI_I2CMode_RestartReceive_C<channel number>

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

R_PG_SCI_I2CMode_ReceivelLast_C<channel number>

Making reception complete in simple I°C bus
interface

R_PG_SCI_I2CMode_GetEvent_C<channel number>

Get the detected event in the simple 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
simple SPI mode

R_PG_SCI_GetSentDataCount_C<channel number>

Acquire the number of transmitted data

R_PG_SCI_ReceiveStationID_C<channel number>

Receives the ID code matches the ID of the

receiving station itself

R_PG_SCI_StartReceiving_C<channel number>

Start the data reception

R_PG_SCI_ReceiveAllData_C<channel number>

Receive all data

R_PG_SCI_ControlClockOutput_C<channel number>

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

R_PG_SCI_StopCommunication_C<channel number>

Stop transmission and reception

R_PG_SCI_GetReceivedDataCount_C<channel number>

Acquire the number of received data

R_PG_SCI_GetReceptionErrorFlag_C<channel number>

Get the serial reception error flag

R_PG_SCI_ClearReceptionErrorFlag_C<channel number>

Clear the serial reception error flag

R_PG_SCI_GetTransmitStatus_C<channel number>

Get the state of transmission

R_PG_SCI_StopModule_C<channel number>

Shut down a SCI channel

I°C Bus Interface (RIIC)

Generated Function

Description

R_PG_I2C_Set_C<channel number>

Set up the I°C bus interface channel

R_PG_I2C_MasterReceive_C<channel number>

Master data reception

R_PG_I2C_MasterReceivelLast_C<channel number>

Complete a master reception process

R_PG_I2C_MasterSend_C<channel number>

Master data transmission

R_PG_I2C_MasterSendWithoutStop_C<channel number>

Master data transmission (No stop condition)

R_PG_I2C_GenerateStopCondition_C<channel number>

Generate the stop condition

R_PG_I2C_GetBusState_C<channel number>

Get the bus state

R_PG_I2C_SlaveMonitor_C<channel number>

Slave bus monitor

R_PG_I2C_SlaveSend_C<channel number>

Slave data transmission

R_PG_I2C_GetDetectedAddress_C<channel number>

Get the detected address

R_PG_I2C_GetTR_C<channel number>

Get the transmit/receive mode

R_PG_I2C_GetEvent_C<channel number>

Get the detected event

R_PG_I2C_GetReceivedDataCount_C<channel nhumber>

Acquires the count of transmitted data

R_PG_I2C_GetSentDataCount_C<channel number>

Acquires the count of received data
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R_PG_I2C_Reset_C<channel number>

Reset the bus

R_PG_I2C_StopModule_C<channel number>

Shut down the 1°C bus interface channel

Serial Peripheral Interface (RSPI)

Generated Function

Description

R_PG_RSPI_Set_C<channel number>

Set up a RSPI channel

R_PG_RSPI_SetCommand_C<channel number>

Set commands

R_PG_RSPI_StartTransfer_C<channel number>

Start the data transfer

R_PG_RSPI_TransferAllData_C<channel number>

Transfer all data

R_PG_RSPI_GetStatus_C<channel number>

Acquire the transfer status

R_PG_RSPI_GetError_C<channel number>

Acquire the error flags

R_PG_RSPI_GetCommandStatus_C<channel number>

Acquire the command status

R_PG_RSPI_LoopBack<loopback mode>_C<channel number>

Set loopback mode

R_PG_RSPI_StopModule_C<channel number>

Shut down a RSPI channel

IEBus Controller (IEB)

Generated Function

Description

R_PG_IEB_Set_C<channel number>

Set up the IEBus interface channel

R_PG_IEB_MasterReceiveStatus_C<channel number>

Read the slave status and unlock

R_PG_IEB_MasterReceiveLockAddress_C<channel number>

Read the locked address

R_PG_IEB_MasterReceiveData_C<channel number>

Master data reception

R_PG_IEB_MasterSendCmd_C<channel number>

Master command transmission

R_PG_IEB_MasterSendData_C<channel number>

Master data transmission

R_PG_IEB_MasterSendCmdBroadcast_C<channel number>

Master command transmission ( Broadcast )

R_PG_IEB_MasterSendDataBroadcast_C<channel number>

Master data transmission ( Broadcast )

R_PG_IEB_SlaveMonitor_C<channel number>

Slave bus monitor

R_PG_IEB_SlaveWrite_C<channel number>

Set the slave transmit data

R_PG_IEB_GetReceivedMasterAddress_C<channel number>

Get the master address

R_PG_IEB_GetReceivedCmd_C<channel number>

Get the receive command

R_PG_IEB_GetReceivedDataCount_C<channel number>

Get the message length of receive data

R_PG_IEB_GetLockMasterAddress_C<channel number>

Get the lock address

R_PG_IEB_GetGeneralFlag_C<channel number>

Get the general flags

R_PG_IEB_GetTransmitStatus_C<channel number>

Get the transmit status

R_PG_IEB_GetReceiveStatus_C<channel number>

Get the receive status

R_PG_IEB_Reset_C<channel number>

Reset the bus

R_PG_IEB_SetSlaveStatus_C<channel number>

Set the slave transmission status

R_PG_IEB_CancelLock_C<channel number>

Cancel the slave lock status

R_PG_IEB_StopCommunication_C<channel number>

Stop the communication

R_PG_IEB_StopModule_C<channel number>

Shut down the IEBus interface channel

CRC Calculator (CRC)

Generated Function

Description

R_PG_CRC_Set

Set up CRC calculator

R_PG_CRC_InputData

Input a data to CRC calculator

R_PG_CRC_GetResult

Get the the result of calculation

R_PG_CRC_StopModule

Shut down CRC Calculator

12-Bit A/D Converter (S12ADa)
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Generated Function Description

R_PG_ADC _12_ Set S12ADO Sets up the 12-bit A/D converter
R_PG_ADC_12_StartConversionSW_S12AD0 Starts A/D conversion (by a software trigger)
R_PG_ADC_12_StopConversion_S12AD0 Stops A/D conversion
R_PG_ADC_12_GetResult_S12AD0O Gets the result of A/D conversion of an

analog input, output from the temperature
sensor, or internal reference voltage

R_PG_ADC_12_StopModule_S12ADO0 Shuts down the 12-bit A/D converter

10-Bit A/D Converter (ADb)

Generated Function Description
R_PG_ADC_10_Set_AD<unit number> Set up the 10-Bit A/D Converter
R_PG_ADC_10_SetSelfDiag_VREF_<voltage>_ AD<unit number> | Set up the A/D self-diagnostic function
R_PG_ADC_10_StartConversionSW_AD<unit number> Start the A/D conversion (Software trigger)
R_PG_ADC_10_StartSelfDiag_AD<unit number> Start the A/D conversion (Self-diagnostic
function)
R_PG_ADC_10_StopConversion_AD<unit number> Stop A/D conversion
R_PG_ADC_10_GetResult_AD<unit number> Get the result of A/D conversion
R_PG_ADC_10_StopModule_AD<unit number> Shut down the 10-Bit A/D Converter

D/A Converter (DAa)

Generated Function Description
R_PG_DAC_Set_C<channel number> Set up a D/A converter channel
R_PG_DAC_SetWithinitialValue_C<channel number> Set up a D/A converter channel and

input the data

R_PG_DAC_ControlOutput_C<channel number> Input the data

R_PG_DAC_StopOutput_C<channel number> Stop output

Temperature Sensor (TS)

Generated Function Description

R_PG_TS_Set Set up the temperature sensor

R_PG_TS_EnableOutput Enable the temperature sensor output

R_PG_TS_DisableOutput Disable the temperature sensor output

R_PG_TS_StopModule Shut down the temperature sensor
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5.1 Clock-Generation Circuit

5.1.1 R_PG_Clock_Set

Definition bool R_PG_Clock_Set(void)

Description Set up the clocks

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Set, R_CGC_Control

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

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

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

#include “R_PG_default.n”

void func(void)

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

}
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5.1.2 R_PG_Clock WaitSet

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock WaitSet(double wait_time)

Set up the clocks (wait cycle insertion)

double wait_time Oscillation stabilization waiting time (in seconds)

true Setting was made correctly
false Setting failed
R_PG_Clock.c

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

Definition

Description

Conditions for
output

Parameter

Return value

File for output

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

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

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Starts the main clock oscillator.
If the main clock is set to be used on GUI, the main clock will start the oscillation in
R_PG_Clock_Set.
Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
//Start the main clock oscillator.
R_PG_Clock_Start. MAIN();
}
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5.1.4 R_PG_Clock_Stop_ MAIN

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

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

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

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

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

void func(void)

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

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

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

void func(void)

{
/IDisable the main clock forced oscillation
R_PG_Clock_Disable_ MAIN_ForcedOscillation();
}
R20UT2061EJ0103 Rev.1.03 RENESAS Page 103 of 490

May 16, 2014



RX630 Group Peripheral Driver Generator Reference Manual

Specification of Generated Functions

5.1.7 R_PG_Clock_Start SUB

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock_Start_ SUB(void)

Start the sub-clock oscillator

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

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

Definition bool R_PG_Clock_Stop_SUB(void)

Description Stop the sub-clock oscillator

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 sub-clock oscillator.

» The sub-clock oscillator cannot be stopped when the sub-clock is used as the internal
clock source.

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

#include “R_PG_default.h”

void func(void)

{
//Stop the sub-clock oscillator.
R_PG_Clock_Stop_SUB();

}
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5.1.9 R_PG_Clock_Start LOCO

Definition bool R_PG_Clock_Start_ LOCO(void)

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

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

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

Example

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

void func(void)

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

Definition bool R_PG_Clock_Stop_LOCO(void)

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

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

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

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

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

#include “R_PG_default.h”

void func(void)

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

}

R20UT2061EJ0103 Rev.1.03 RENESAS Page 107 of 490

May 16, 2014



RX630 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.1.11 R_PG_Clock_Start HOCO

Definition bool R_PG_Clock_Start HOCO(void)

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

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

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

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

Example

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

void func(void)

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

Definition

Description

Conditions for
output

Parameter

Return value

File for output

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

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

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

RPDL function R_CGC_Control
Details Stops the high-speed on-chip oscillator (HOCO).
The high-speed on-chip oscillator (HOCO) cannot be stopped when the HOCO is used as
the internal clock source.
Example /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
//Stop the high-speed on-chip oscillator (HOCO).
R_PG_Clock Stop_ HOCO();
}
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5.1.13 R_PG_Clock PowerON_HOCO

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

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

void func(void)

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

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

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

void func(void)

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

Definition
Description
Parameter

Return value

File for output

bool R_PG_Clock_Start PLL(void)

Start the PLL circuit

None

true Setting was made correctly
false Setting failed
R_PG_Clock.c

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

Definition 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 /lnclude “R_PG_<project name>.h" to use this function.
#include “R_PG_default.h”
void func(void)
{
/[Stop the PLL circuit.
R_PG_Clock Stop_PLL();
}
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5.1.17 R_PG_Clock_Enable_BCLK_PinOutput

Definition bool R_PG_Clock Enable_ BCLK_PinOutput(void)

Description Enable BCLK pin output

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

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

Details » Enables clock output from BCLK pin.

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

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

#include “R_PG_default.h”

void func(void)

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

}

R20UT2061EJ0103 Rev.1.03 RENESAS Page 114 of 490

May 16, 2014



RX630 Group Peripheral Driver Generator Reference Manual Specification of Generated Functions

5.1.18 R_PG_Clock_Disable BCLK_PinOutput

Definition bool R_PG_Clock Disable BCLK_PinOutput(void)

Description Disable BCLK pin output

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

output

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_Clock.c

RPDL function R_CGC_Control

Details » Disables clock output from BCLK pin.

Example

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

void func(void)

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

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

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

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

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

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

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

void func(void)

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

Definition bool R_PG_Clock GetFlag_ MAIN_StopDetection (bool* stop)

Description Acquire the main clock oscillation stop detection flag

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

output

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

detection flag

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

File for output R_PG_Clock.c

RPDL function R_CGC_GetStatus

Details « Acquires the main clock oscillation stop detection flag.

Example

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

bool stop;

void func(void)

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

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

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

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

void func(void)

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

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

internal clock source

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

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

#include “R_PG_default.n”
uint8_t clock;

void func(void)

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

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

Definition

Description

Parameter

Return value

File for output

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

Acquire the status of the clocks

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

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

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

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

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

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

true Acquisition succeeded
false Acquisition failed
R_PG_Clock.c

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

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

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

bool power;

void func(void)

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

52.1 R_PG_LVD_ Set

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

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

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

#include "R_PG_default.h"

void func(void)

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

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

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

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

Get the status flag of Voltage Detection Circuit

bool * Ivd1l_detect

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

bool *

lvd1l_monitor

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

bool * Ivd2_detect

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

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

true Acquisition succeeded

false Acquisition failed

R_PG_LVD.c

R_LVD_GetStatus

This function acquires the status flag of VVoltage Detection Circuit.

Specify 0 for a flag that is not required.

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

bool Ivdl_det, Ivd2_det;
bool Ivd1l_mon, Ivd2_mon;

void func(void)

{

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

&Ivd2_monitor);

if( Ivdl_det){

/[Processing when Voltage Monitoring 1 VVoltage Change is detected

}

if( Ivd2_det ){

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

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

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

void func(void)

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

Definition

Description

Parameter

Return value

File for output

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

<Voltage Detection Circuit number>: 1 or 2

Disable Voltage Monitoring n n:lor?2
None

true Setting was made correctly
false Setting failed
R_PG_LVD.c

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

5.3.1 R_PG_MCK_Set

Definition bool R_PG_MCK_Set(void)

Description Set up the frequency measurement circuit

Parameter None

Return value true Setting was made correctly
false Setting failed

File for output R_PG_MCK.c

RPDL function R_MCK_Control

Details » Set up the frequency measurement circuit.

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

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

frequency measurement operation.

Example /lInclude “R_PG_<project name>.h” to use this function.
#include “R_PG_default.n”
uintl6_ttgr_a;
void funcl(void)
{
//Set the clock-generation circuit
R_PG_Clock_Set();
//Set up the frequency measurement circuit
R_PG_MCK_Set();
//Set up the MTU
R_PG_Timer_Set_ MTU_UO0_CO0();
R_PG_Timer_Set MTU_UO_C1();
//Start the MTU count operation of two or more channels simultaneously
R_PG_Timer_SynchronouslyStartCount MTU_UO0(Z, 1, 0, 0, 0);
}
/lInput capture A interrupt notification function
void MtullcCmAlntFunc(void)
{
/[Acquire the general register value
R_PG_Timer_GetTGR_MTU_UOQO_C1(&tgr_a, 0, 0, 0, 0, 0);
/l1s value of TGRA (channel 1) within permissible range?
}
void func2(void)
{
/IChange the reference clock
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}

R_PG_MCK_Change_ReferenceClock(1, 3);

void func3(void)

{

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

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

Description Change the reference clock

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

Return value true Setting was made correctly
false Setting failed

File for output R_PG_MCK.c

RPDL function R_MCK_Control

Details « Change the reference clock.

Example Refer to the example of R_PG_MCK_Set.
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5.3.3 R_PG_MCK_StopModule

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

54.1 R _PG_LPC_Set

Definition

Description

Parameter

Return value

File for output

RPDL function

Details

Example

bool

R_PG_LPC_Set (void)

Set up the low power consumption functions.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

R_LPC_Create

This function configures the low power conditions.

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

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

void

{

func(void)

/[Stop the sub-clock oscillator.

R_PG_Clock_Stop_SUB();

/I Set up the low power consumption functions.

R_PG_LPC_Set (void);

//Start the sub-clock oscillator.

R_PG_Clock_Start_SUB();

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

Definition

Description

Parameter

Return value

File for output

bool R_PG_LPC_Sleep (void)

Enter sleep mode.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

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

Definition

Description

Parameter

Return value

File for output

bool R_PG_LPC_AlIModuleClockStop (void)

Enter all module clock stop mode.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

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

Definition

Description

Parameter

Return value

File for output

bool

R_PG_LPC_SoftwareStandby(void)

Enter software standby mode.

None

true Setting was made correctly
false Setting failed
R_PG_LPC.c

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

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

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

void func(void)

{

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

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

/I Enter deep software standby mode.
R_PG_LPC_DeepSoftwareStandby (void);
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5.4.6 R_PG_LPC _IOPortRelease

Definition bool R_PG_LPC_lOPortRelease (void)
Description Release retained 1/0 port state.
Conditions for On the GUI, [Release retained port state when 0 is written to the IOKEEP bit after r