RENESANS APPLICATION NOTE
RX231 Group RO1AN2185EJ0110

. . Rev.1.10
Initial Setting Mar 31, 2017

Introduction

This document describes settings required after a reset such as clock settings, stop processing for active peripheral
functions after a reset, and nonexistent port initialization according to usage conditions selected in the header files.

Target Device
RX231 Group ROM size: 128 KB to 512 KB

When using this application note with other Renesas MCUs, careful evaluation is recommended after making
modifications to comply with the alternate MCU.
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RX231 Group Initial Setting

1. Specifications

In the sample code, peripheral functions operating after a reset are stopped, and nonexistent port and clock settings are
configured. The application note assumes processing at power-on (cold start).

1.1 Stopping Peripheral Functions Operating after a Reset

Some peripheral functions operate at power-on, and the module-stop function is disabled for others. These include the
DMAC, DTC and RAMO. Although the sample code includes processing for stopping these peripheral functions, it is
not executed in the sample code. Change the constant as required to execute processing.

1.2 Battery Backup Function

The battery backup function is enabled after the microcontroller is powered on. In the sample code the battery backup
function is enabled when the RTC is used and disabled when the RTC is not used.

1.3 Configuring Nonexistent Ports

Port direction registers which have nonexistent ports need to be specified with determined values. In the sample code,
initial values are set for port direction registers in 100-pin products. Change the values according to the product used.
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1.4 Setting Clocks

14.1 Overview
Clocks are configured in the following steps:

Sub-clock setting (including the associated RTC settings and battery backup function)
Main clock setting

PLL clock setting

HOCO clock setting

System clock switching

a ks~ owbdpE

In this application note, the clock settings are switched by changing the constants defined in r_init_clock.h.

In the sample code, the PLL clock is used as the system clock, and the sub-clock, RTC, and battery backup function are
not used. Change the constant to select the required clock setting.

1.4.2 Clock Specifications Used in the Sample Code

Table 1.1 lists the clock specifications used in the sample code. Values such as the oscillation stabilization time are
calculated using values listed in table 1.1.

Table 1.1 Clock Specifications Used in the Sample Code

Oscillation Oscillation
Clock Frequency Stabilization Time Remarks
Crystal/ceramic resonator for 8 MHz 4.2 ms*? Crystal used
the main clock
Crystal for the sub-clock 32.768 kHz*! 1.3 sec.*? For low CL
PLL clock 54 MHz 50 ps*3
HOCO clock 32 MHz*1 56 ps*3

Notes: 1. The clock is disabled in the sample code.

2. The oscillation stabilization time of a crystal/ceramic resonator differs depending on the wiring
pattern, conditions of oscillation parameters, and other settings in the user system. Contact the
crystal/ceramic resonator manufacturer to evaluate the user system and provide an appropriate
oscillation stabilization time.

3. Refer to the Electrical Characteristics in the User’s Manual: Hardware.
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Selecting Clocks

In the sample code, users can select the system clock source, whether clocks are oscillating or stopped, and other
settings by changing the constants defined in r_init_clock.h. Refer to Table 4.5 and Table 4.6 for constants that can be

changed.

Table 1.2 lists examples of clock selections and Table 1.3 lists examples of the sub-clock and RTC selections.

Table 1.2 Examples of Clock Selections

No. 1 2 3 4

System clock PLL Main clock HOCO Sub-clock

PLL clock Oscillating Stopped Stopped Stopped

Main clock Oscillating Oscillating Stopped Stopped

HOCO clock Stopped Stopped Oscillating Stopped

Sub-clock Stopped*! Stopped*! Stopped*! Oscillating

Operating power control mode High-speed High-speed High-speed Low-speed

operating mode operating mode operating mode operating mode

Constants SEL_SYSCLK CLK_PLL CLK_MAIN CLK_HOCO CLK_SUB
SEL_PLL B_USE B_NOT_USE B_NOT_USE B_NOT_USE
SEL_MAIN B_USE B_USE B_NOT_USE B_NOT_USE
SEL_HOCO B_NOT_USE B_NOT_USE B_USE B_NOT_USE
SEL_SUB B_NOT_USE*! B_NOT_USE*? B_NOT_USE*! B_USE
SEL_OPCM OPCM_HIGH OPCM_HIGH OPCM_HIGH OPCM_LOW
REG_MEMWAIT*? MEMWAIT_ON MEMWAIT_OFF MEMWAIT_OFF MEMWAIT_OFF

Notes: 1. When not using the sub-clock for the system clock, clock frequency accuracy measurement circuit
(CACQC), or the realtime clock (RTC), set the value of the SEL_SUB constant to B_NOT_USE. When
using the sub-clock for the system clock or the RTC, refer to Table 1.3.
2. When divided by 1 is selected by the SCKCR.ICK][3:0] bits and a clock with a frequency higher
than 32 MHz is selected by the SCKCR3.CKSEL[2:0] bits, select MEMWAIT_ON for the
REG_MEMWAIT constant since selecting “no wait cycles” is not allowed.

Table 1.3 Examples of the Sub-Clock and RTC Selections

Sub-Clock System Clock*? RTC and Battery Backup Function

Used/ Value in Used/ Value in
Sub-Clock Usage Crystal Not Used SEL_SuB*! Not Used SEL_RTC*
Not used None - B_NOT_USE - B_NOT_USE
System clock Used Used B_USE Not used B_NOT_USE
RTC Used Not used B_NOT_USE Used B_USE
System clock and RTC Used Used B_USE Used B_USE
Notes: 1. When setting B_USE to either or both the SEL_SUB and SEL_RTC constants, the sub-clock

oscillates.

2. The sub-clock oscillation is controlled by bits SOSCCR.SOSTP and RCR3.RTCEN. When the sub-
clock is used as the system clock, it is controlled by the SOSCCR.SOSTP bit, and when the sub-
clock is used as the RTC count source, it is controlled by the RCR3.RTCEN bit. Therefore the
initial setting for the sub-clock differs depending on whether the sub-clock is used as the system
clock or not. Also the sub-clock starts oscillating at power-on. Thus processing to stop the sub-
clock is performed even when the sub-clock is not used.
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2. Operation Confirmation Conditions

The sample code has been run and confirmed under the conditions below.

Table 2.1 Operation Confirmation Conditions (RO1AN2185EJ0110)

ltem Contents
MCU used R5F52318BDFP (RX231 Group)
Operating When the PLL e Main clock: 8 MHz
frequencies  clock is selected e Sub-clock: 32.768 kHz (stopped when the sub-clock is not used)
as the system e PLL: 54 MHz (main clock divided by 2 and multiplied by 13.5)
clock e LOCO: 4 MHz
e HOCO: Stopped
e System clock (ICLK): 54 MHz (PLL divided by 1)
o Peripheral module clock A (PCLKA): 54 MHz (PLL divided by 1)
o Peripheral module clock B (PCLKB): 27 MHz (PLL divided by 2)
e Peripheral module clock D (PCLKD): 54 MHz (PLL divided by 1)
e External bus clock (BCLK): 27 MHz (PLL divided by 2)
e FlashIF clock (FCLK): 27 MHz (PLL divided by 2)
Operating voltage 3.3V
Integrated development Renesas Electronics Corporation
environment e? studio Version 5.3.0.23
C compiler Renesas Electronics Corporation
C/C++ Compiler Package for RX Family V.2.06.00
Compile options
The default setting is used in the integrated development environment.
iodefine.h version V1.00h
Endian Little endian
Operating mode Single-chip mode
Processor mode Supervisor mode
Sample code version Version 1.10
RO1AN2185EJ0110 Rev.1.10 Page 5 of 34
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Table 2.2 Operation Confirmation Conditions (RO1AN2185EJ0100)

Iltem

Contents

MCU used

R5F52318ADFP (RX231 Group)

When the PLL
clock is selected
as the system
clock

Operating
frequencies

Main clock: 8 MHz

Sub-clock: 32.768 kHz (stopped when the sub-clock is not used)
PLL: 54 MHz (main clock divided by 2 and multiplied by 13.5)
LOCO: 4 MHz

HOCO: Stopped

System clock (ICLK): 54 MHz (PLL divided by 1)

Peripheral module clock A (PCLKA): 54 MHz (PLL divided by 1)
Peripheral module clock B (PCLKB): 27 MHz (PLL divided by 2)
Peripheral module clock D (PCLKD): 54 MHz (PLL divided by 1)
External bus clock (BCLK): 27 MHz (PLL divided by 2)

FlashlF clock (FCLK): 27 MHz (PLL divided by 2)

When the main
clock is selected
as the system
clock

Main clock: 8 MHz

Sub-clock: 32.768 kHz (stopped when the sub-clock is not used)
PLL: Stopped

LOCO: 4 MHz

HOCO: Stopped

System clock (ICLK): 8 MHz (main clock divided by 1)

Peripheral module clock A (PCLKA): 8 MHz (main clock divided by 1)
Peripheral module clock B (PCLKB): 8 MHz (main clock divided by 1)
Peripheral module clock D (PCLKD): 8 MHz (main clock divided by 1)
External bus clock (BCLK): 8 MHz (main clock divided by 1)

FlashlF clock (FCLK): 8 MHz (main clock divided by 1)

When the
HOCO clock is
selected as the
system clock

Main clock: Stopped

Sub-clock: 32.768 kHz (stopped when the sub-clock is not used)
PLL: Stopped

LOCO: 4 MHz

HOCO: 32 MHz

System clock (ICLK): 32 MHz (HOCO divided by 1)

Peripheral module clock A (PCLKA): 32 MHz (HOCO divided by 1)
Peripheral module clock B (PCLKB): 32 MHz (HOCO divided by 1)
Peripheral module clock D (PCLKD): 32 MHz (HOCO divided by 1)
External bus clock (BCLK): 32 MHz (HOCO divided by 1)

FlashlF clock (FCLK): 32 MHz (HOCO divided by 1)

Operating voltage

3.3V

Integrated development
environment

Renesas Electronics Corporation
e? studio Version 4.0.0.26

C compiler

Renesas Electronics Corporation
C/C++ Compiler Package for RX Family V.2.03.00

Compile options
The default setting is used in the integrated development environment.

iodefine.h version

V1.00c

Endian

Little endian

Operating mode

Single-chip mode

Processor mode

Supervisor mode

Sample code version Version 1.00
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3. Reference Application Note
For additional information associated with this document, refer to the following application note.
RX Family Coding Example of Wait Processing by Software Rev. 1.00 (RO1AN1852EJ).

The wait function in the reference application note is used in the sample code accompanying this application note. The
revision number of the reference application note is as of when this application note was made. However, the latest
version is always recommended. Visit the Renesas Electronics Corporation website to check and download the latest
version.

4. Software

In the sample code, peripheral functions operating after a reset are stopped, nonexistent ports are configured, and then
clock settings are configured.

4.1 Stop Processing for Active Peripheral Functions after a Reset
Peripheral functions that are operating after a reset are stopped in this processing.

The module-stop state is canceled after a reset only for modules listed in Table 4.1. To enter the module-stop state, set
the module stop bit to 1 (transition to the module-stop state is made). Power consumption can be reduced by entering
the module-stop state.

In the sample code, the MSTP_STATE_“target module” constant is set to 0 (MODULE_STOP_DISABLE), so the
target module does not enter the module-stop state. When the system requires a module to enter the module-stop state,
set the constant in r_init_stop_module.h to 1 (MODULE_STOP_ENABLE).

Table 4.1 lists the Peripheral Modules whose Module-Stop States are Canceled after a Reset.

Table 4.1 Peripheral Modules whose Module-Stop States are Canceled after a Reset

Peripheral Value when not Using

Module Module Stop Bit Value after a Reset the Module

DMAC/DTC MSTPCRA.MSTPA28 bit O 1

RAMO MSTPCRC.MSTPCO bit (module-stop state is (transition to the module-
canceled) stop state is made)

4.2 Nonexistent Port Initialization

4.2.1 Overview

Bits corresponding to the nonexistent ports in the PRD register are set to 1. After the nonexistent port initialization
function is called, when writing in byte units to the PDR registers or PODR registers which have nonexistent ports, set
the 1/O select bits for nonexistent ports to 1, and set the output data store bits for nonexistent ports to 0.

4.2.2 Selecting the Number of Pins

The number of pins in the sample code is set for the 100-pin package (PIN_SIZE=100). This application note covers
100-pin, 64-pin, and 48-pin packages. When using products other than the 100 pin-package, change PIN_SIZE in
r_init_port_initialize.h to the number of pins on the package used.

RO1AN2185EJ0110 Rev.1.10 Page 7 of 34
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43.1

Clock Settings

Clock Setting Procedure

Table 4.2 lists the clock setting procedure with each processing and setting in the sample code. In the sample code, the
main clock and PLL are operating, and the HOCO and sub-clock are stopped.

Table 4.2 Clock Setting Procedure

Setting in
Step  Processing Details the Sample Code
1 Sub-clock setting*?  Not used The sub-clock control circuit is initialized. Sub-clock is not used.
Used The sub-clock control circuit is initialized and the

sub-clock oscillation is enabled.

Then wait for the oscillation stabilization time*? by

software is processed.
2 Main clock setting*! Not used No setting is required. Main clock is used.

Used

The main clock drive capability is set, the
MOSCWTCR register is set with a wait time until
the main clock output is provided to the internal
clock, and then the main clock oscillation is
enabled.

Then wait for the oscillation stabilization time is
processed.

3 PLL clock setting* Not used No setting is required. PLL clock is used.
Used The PLL input frequency division ratio and
frequency multiplication factor are set, and PLL
clock oscillation is enabled.
Then wait for the oscillation stabilization time is
processed.
4 HOCO clock setting Not used No setting is required. HOCO clock is not used.
* Used The HOCO clock oscillation is enabled.
Then wait for the oscillation stabilization time is
processed.
5 Operating power The operating power control mode is set according to the High-speed operating mode
control mode operating frequency and operating voltage in the user is set.
setting system.
6 Memory wait cycle  The wait cycles of the ROM are set. Wait cycles set
setting Do not select “no wait cycles” when divided by 1 is selected
by the SCKCR.ICK[3:0] bits and a clock of frequency higher
than 32 MHz is selected by the SCKCR3.CKSEL[2:0] bits.
7 Clock division ratio  The clock division ratio is changed. e |ICLK, PCLKA, PCLKD:
setting Divided by 1
e PCLKB, FCLK, BCLK:
Divided by 2
e BCLK: Output is stopped.
8 System clock The system clock is switched according to the user system.  Switched to the PLL.
switching

Notes: 1. When selecting each clock usage, change the appropriate constant in r_init_clock.h as required.

stabilization time.

2. Refer to 4.3.2 Sub-Clock Oscillation Stabilization Time for details on the sub-clock oscillation

RO1AN2185EJ0110 Rev.1.10
Mar 31, 2017

RENESAS

Page 8 of 34



RX231 Group

Initial Setting

4.3.2 Sub-Clock Oscillation Stabilization Time
This section describes the sub-clock oscillation stabilization time shown in Figure 4.1.

The sub-clock oscillation stabilization time (tSUBOSC) is set to the sub-clock oscillation stabilization time
recommended by the crystal/ceramic resonator manufacturer. The wait time by software is set to a value greater than or

equal to tSUBOSC.
tSUBOSC used in the samp

le code is 1.3 seconds, thus the wait time by software is 1.31 seconds here.

Sub-Clock Oscillation Stabilization Time

SOSCCR.SOSTP bit —\

Output from the
sub-clock oscillator

Sub-clock
(internal clock)

\
Sub-clock oscillation stabilization time*
P tSUBOSC >
) L
T NS N\ S\ SN\ S

P4
[§ &,
r4 4

»i A o

Wait time set by the user software:
Sub-clock oscillation stabilization time

Note: * Contact the crystal/ceramic resonator manufacturer to determine the oscillation stabilization time
of a crystal/ceramic resonator for the user system. The oscillation stabilization time is not a

condition for M

CU operation, but for a crystal/ceramic resonator to start oscillation.

Figure 4.1 Sub-Clock Oscillation Stabilization Time
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4.4 File Composition

Table 4.3 lists the files used in the sample code. Files generated by the integrated development environment should not
be listed in this table.

Table 4.3 Files Used in the Sample Code

File Name Outline Remarks
main.c Main processing

r_init_stop_module.c Stop processing for active peripheral functions after a reset
r_init_stop_module.h Header file for r_init_stop_module.c

r_init_port_initialize.c Nonexistent port initialization

r_init_port_initialize.h Header file for r_init_port_initialize.c

r_init_clock.c Clock initialization

r_init_clock.h Header file for r_init_clock.c

r_delay.c Wait processing by software

r_delay.h Header file for r_delay.c

4.5 Option-Setting Memory

Table 4.4 lists the option-setting memory configured in the sample code. When necessary, set a value suited to the user
system.

Table 4.4 Option-Setting Memory Configured in the Sample Code

Symbol Address Setting Value Contents

OFSO0 FFFF FF8Fh to FFFF FF8Ch  FFFF FFFFh The IWDT is stopped after a reset.

OFs1 FFFF FF8Bh to FFFF FF88h  FFFF FFFFh Fast startup time at power-on is disabled.
The voltage monitor O reset is disabled after
areset.

HOCO oscillation is disabled after a reset.

MDE FFFF FF83h to FFFF FF80h  FFFF FFFFh Little endian

RO1AN2185EJ0110 Rev.1.10 Page 10 of 34
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4.6 Constants

Table 4.5 and Table 4.6 list the constants used in the sample code, which can be changed by users. Table 4.7 lists the
constants used in the sample code, which cannot be changed by users. Table 4.8 lists the Constants when a 100-Pin
Package is Used (PIN_SIZE = 100), Table 4.9 lists the Constants when a 64-Pin Package is Used (PIN_SIZE = 64),
Table 4.10 lists the Constants when a 48-Pin Package is Used (PIN_SIZE = 48).

Table 4.5 Constants Used in the Sample Code (1/2)
(Users can change the constants listed in this table.)

Constant Name Setting Value Contents

SEL_MAIN*! B_USE Selection of the main clock operation:
e B USE: Used (main clock oscillating)
e B NOT_USE: Not used (main clock stopped)

MAIN_CLOCK_ Hz*1 8,000,000L Oscillation frequency of a crystal/ceramic resonator for
the main clock (Hz)

REG_MOFCR*? 00h Setting for the drive capability of the main clock
oscillator (setting value in the MOFCR register)

REG_MOSCWTCR*! 06h Setting value in the main clock wait control register

SEL_HOCO B_NOT_USE Selection of the HOCO clock operation:

e B USE: Used (HOCO clock oscillating)
e B NOT_USE: Not used (HOCO clock stopped)

REG_HOCOCR2 FREQ_32MHz Selection of the HOCO clock frequency
e FREQ_32MHz: 32 MHz
e FREQ_54MHz: 54 MHz

SEL_PLL B_USE Selection of the PLL clock operation:
e B USE: Used (PLL clock oscillating)
e B NOT_USE: Not used (PLL clock stopped)

REG_PLLCR 1A01h PLL input frequency division ratio and frequency
multiplication factor settings
(setting value in the PLLCR register)

SEL_SUB*1*2 B_NOT_USE Selection of the sub-clock usage for the system clock:
e B _USE: Used
e B_NOT_USE: Not used

SEL_RTC*1*2 B_NOT_USE Selection of the sub-clock usage for the RTC count
source:
e B_USE: Used (used as RTC counter source,
battery backup function enabled)
e B _NOT_USE: Not used (RTC not used, battery
backup function disabled)

SUB_CLOCK_Hz*? 32,768 L Oscillation frequency of a crystal for the sub-clock (Hz)
WAIT_TIME_FOR_SUB _ 1,310,000,000L Sub-clock oscillation stabilization time (ns)
OSCILLATION*1

REG_RCR3*! CL_LOW Selection of the sub-clock oscillator drive capability:

e CL_LOW: Drive capacity for low CL
e CL_STD: Drive capacity for standard CL

SEL_CNTMD*! CNTMD_CAL Selection of the real-time clock count mode
e CNTMD_CAL: Calendar count mode
e CNTMD_BIN: Binary count mode

Notes: 1. Change the setting value in r_init_clock.h according to the user system.
2. The sub-clock operation is set to be oscillating by setting B_USE (sub-clock used) to either of the
SEL_SUB constant or SEL_RTC constant, or both.

RO1AN2185EJ0110 Rev.1.10 Page 11 of 34
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Table 4.6 Constants Used in the Sample Code (2/2)

(Users can change the constants listed in this table.)

Constant Name Setting Value

Contents

SEL_SYSCLK*! CLK_PLL Clock source selection for the system clock
e CLK_HOCO: HOCO clock
e CLK_MAIN: Main clock
e CLK_SUB: Sub-clock
e CLK PLL:PLL clock
REG_SCKCR*¢ e 1081 0100h Setting for the internal clock division ratio
(when PLL is (setting value in the SCKCR register)
selected)

e (0080 0000h
(other than above)

SEL_OPCM*! OPCM_HIGH Selection of the operating power control mode*®

¢ OPCM_HIGH: High-speed operating mode

e OPCM_MID: Middle-speed operating mode

e OPCM_LOW: Low-speed operating mode**
REG_MEMWAIT MEMWAIT_ON Selection of whether the memory wait cycles are set

¢ MEMWAIT_ON: Wait cycles set
¢ MEMWAIT_OFF: No wait cycles

MSTP_STATE_DMACDTC*?> MODULE_STOP_
DISABLE

Selection of the module-stop state for DMAC/DTC

¢ MODULE_STOP_DISABLE: Module-stop state
canceled

¢ MODULE_STOP_ENABLE: Entering the
module-stop state

MSTP_STATE_RAMO*2 MODULE_STOP_

Selection of the module-stop state for RAMO

DISABLE ¢ MODULE_STOP_DISABLE: Operating
¢ MODULE_STOP_ENABLE: Stopped
PIN_SIZE*® 100 Number of pins on the product used
Notes: 1. Change the setting value in r_init_clock.h according to the user system.

2. Change the setting value in r_init_stop_module.h according to the user system.

3. Change the setting value in r_init_ port_initialize.h according to the user system.

4. Low-speed operating mode can be selected only when the sub-clock is used as the system clock
and all clock sources other than the sub-clock are stopped. Note that in the sample code
accompanying this application note only LOCO is stopped when low-speed operating mode is
selected. Therefore, select the stopped state for the other clock sources.

5. The ranges of the operating frequency and operating voltage differ depending on operating modes.
Refer to the User’s Manual: Hardware for detalils.

6. The setting values differ depending on the clock source selected for the system clock.
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Table 4.7 Constants Used in the Sample Code
(Users cannot change the constants listed in this table.)

Constant Name Setting Value Contents

B_NOT_USE 0 Not used

B_USE 1 Used

CL_LOW 02h Drive capacity for low CL
CL_STD 0Ch Drive capacity for standard CL
CNTMD_CAL 0 RTC: Calendar count mode
CNTMD_BIN 1 RTC: Binary count mode
CLK_MAIN 0200h Clock source: Main clock
CLK_PLL 0400h Clock source: PLL
CLK_HOCO 0100h Clock source: HOCO
CLK_SUB 0300h Clock source: Sub-clock

SUB_CLOCK_CYCLE

1000000L/SUB_CLOCK _
Hz

Sub-clock cycle (us)

LOCO_CLOCK_kHz 4560L LOCO frequency (kHz)
FOR_CMTO_TIME 7018*8 Counter cycle (ns) of the sub-clock oscillation
stabilization wait timer (CMTO)
(LOCO = 4.56 MHz (max.) x 1/8, PCLK x 1/32)
OPCM_MID 02h Operating power control mode:
Middle-speed operating mode
OPCM_HIGH 00h Operating power control mode:
High-speed operating mode
OPCM_LOW FFh Operating power control mode:
Low-speed operating mode
OPCM_DEFAULT OPCM_MID Operating mode after reset cancellation
MEMWAIT_OFF 00h No memory wait cycles
MEMWAIT_ON 01h Memory wait cycles are set

MODULE_STOP_ENABLE 1

Transition to the module stop-state is made

MODULE_STOP_DISABLE 0

Module stop-state is canceled

RO1AN2185EJ0110 Rev.1.10
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Table 4.8 Constants when a 100-Pin Package is Used (PIN_SIZE = 100)

Constant Name

Setting Value

Contents

DEF_POPDR 57h Setting value for the port PO direction register
DEF_P1PDR 03h Setting value for the port P1 direction register
DEF_P2PDR 00h Setting value for the port P2 direction register
DEF_P3PDR 00h Setting value for the port P3 direction register
DEF_P4PDR 00h Setting value for the port P4 direction register
DEF_P5PDR COh Setting value for the port P5 direction register
DEF_PAPDR 00h Setting value for the port PA direction register
DEF_PBPDR 00h Setting value for the port PB direction register
DEF_PCPDR 00h Setting value for the port PC direction register
DEF_PDPDR 00h Setting value for the port PD direction register
DEF_PEPDR 00h Setting value for the port PE direction register
DEF_PJPDR F7h Setting value for the port PJ direction register

Table 4.9 Constants when a 64-Pin Package is Used (PIN_SIZE = 64)

Constant Name

Setting Value

Contents

DEF_POPDR D7h Setting value for the port PO direction register
DEF_P1PDR OFh Setting value for the port P1 direction register
DEF_P2PDR 3Fh Setting value for the port P2 direction register
DEF_P3PDR 1Ch Setting value for the port P3 direction register
DEF_P4PDR AOh Setting value for the port P4 direction register
DEF_P5PDR CFh Setting value for the port P5 direction register
DEF_PAPDR Adh Setting value for the port PA direction register
DEF_PBPDR 14h Setting value for the port PB direction register
DEF_PCPDR 03h Setting value for the port PC direction register
DEF_PDPDR FFh Setting value for the port PD direction register
DEF_PEPDR COh Setting value for the port PE direction register
DEF_PJPDR FFh Setting value for the port PJ direction register

Table 4.10 Constants when a 48-Pin Package is Used (PIN_SIZE = 48)

Constant Name

Setting Value

Contents

DEF_POPDR FFh Setting value for the port PO direction register
DEF_P1PDR OFh Setting value for the port P1 direction register
DEF_P2PDR 3Fh Setting value for the port P2 direction register
DEF_P3PDR 1Ch Setting value for the port P3 direction register
DEF_P4PDR B8h Setting value for the port P4 direction register
DEF_P5PDR FFh Setting value for the port P5 direction register
DEF_PAPDR A5h Setting value for the port PA direction register
DEF_PBPDR D4h Setting value for the port PB direction register
DEF_PCPDR OFh Setting value for the port PC direction register
DEF_PDPDR FFh Setting value for the port PD direction register
DEF_PEPDR Elh Setting value for the port PE direction register
DEF_PJPDR FFh Setting value for the port PJ direction register
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4.7 Functions

Table 4.11 lists the functions used in the sample code.

Table 4.11 Functions Used in the Sample Code

Function Name

Outline

main

Main processing

R_INIT_StopModule

Stop processing for active peripheral functions after a reset

R_INIT_Port_Initialize

Nonexistent port initialization

R_INIT_Clock

Clock initialization

cgc_oscillation_main

Main clock oscillation setting

cgc_oscillation_hoco

HOCO clock oscillation setting

cgc_oscillation_pll

PLL clock oscillation setting

cgc_oscillation_sub

Sub-clock oscillation setting

cgc_disable_subclk

Sub-clock stop setting

oscillation_subclk

Enabling sub-clock oscillation

enable_rtc

Initialization when using the RTC

no_use_subclk_as_sysclk

Setting when the sub-clock is not used as the system clock

cmtO_countstart

CMTO wait start setting (wait for sub-clock oscillation stabilization)

cmtO_endcheck

CMTO wait (wait for sub-clock oscillation stabilization) completion
check and initialization

R_DELAY

Inline function to specify the number of loops

R_DELAY_us

Function to specify the execution time
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4.8

Function Specifications

The following tables list the sample code function specifications.

main

Outline Main processing

Header None

Declaration void main(void)

Description Calls the following functions: Stop processing for active peripheral functions after a
reset, nonexistent port initialization, and clock initialization.

Arguments None

Return Value None

R_INIT_StopModule

Outline
Header
Declaration
Description
Arguments
Return Value
Remarks

Stop processing for active peripheral functions after a reset
r_init_stop_module.h

void R_INIT_StopModule(void)

Configures the setting to enter the module-stop state.

None

None

Transition to the module-stop state is not performed in the sample code.

R_INIT_Port_Initialize

Outline Nonexistent port initialization

Header r_init_port_initialize.h

Declaration void R_INIT_Port_|Initialize(void)

Description Initializes port direction registers for ports that do not exist in products.

Arguments None

Return Value None

Remarks The number of pins in the sample code is set for the 100-pin package
(PIN_SIZE=100). After this function is called, when writing in byte units to the PDR
registers or PODR registers which have nonexistent ports, set the 1/0 select bits for
nonexistent ports in the PDR registers to 1, and set the output data store bits for
nonexistent ports in the PODR registers to 0.

R_INIT_Clock

Outline Clock initialization

Header r_init_clock.h

Declaration void R_INIT_Clock(void)

Description Initializes the clock.

Arguments None

Return Value None

Remarks The sample code selects processing which uses the PLL as the system clock without

using the sub-clock and RTC.
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cgc_oscillation_main

QOutline
Header
Declaration
Description

Arguments
Return Value

Main clock oscillation setting

r_init_clock.h

void cgc_oscillation_main(void)

Sets the main clock drive capability, sets the MOSCWTCR register, and enables
main clock oscillation. Then waits for the main clock oscillation stabilization time.
None

None

cgc_oscillation_hoco

QOutline
Header
Declaration
Description

Arguments
Return Value

HOCO clock oscillation setting

r_init_clock.h

void cgc_oscillation_hoco(void)

Enables the HOCO oscillation. Then waits for the HOCO clock oscillation
stabilization time.

None

None

cgc_oscillation_pll

Outline
Header
Declaration
Description

Arguments
Return Value

PLL clock oscillation setting

r_init_clock.h

void cgc_oscillation_pll(void)

Sets the PLL input frequency division ratio and frequency multiplication factor, and
enables PLL clock oscillation. Then waits for the PLL oscillation stabilization time.
None

None

cgc_oscillation_sub

QOutline
Header
Declaration
Description

Arguments
Return Value

Sub-clock oscillation setting

r_init_clock.h

void cgc_oscillation_sub(void)

Configures the setting when the sub-clock is used as either the system clock or the
RTC count source, or both.

None

None

cgc_disable_subclk

Outline

Sub-clock stop setting

Header r_init_clock.h

Declaration void cgc_disable_subclk(void)

Description Configures the setting when the sub-clock is not used as the system clock or the
RTC count source.

Arguments None

Return Value None
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oscillation_subclk

QOutline
Header
Declaration
Description
Arguments
Return Value

Enabling the sub-clock oscillation

None

static void oscillation_subclk(void)
Configures settings for sub-clock oscillation.
None

None

enable_rtc

Outline Initialization when using the RTC

Header None

Declaration static void enable_rtc(void)

Description Initializes the settings when using the RTC (setting for clock provision and RTC
software reset).

Arguments None

Return Value None

no_use_subclk_as_sysclk

Outline
Header
Declaration
Description

Arguments
Return Value

Processing when the sub-clock is not used as the system clock

None

static void no_use_subclk_as_sysclk(void)

Stops the sub-clock as the system clock when the sub-clock is used only as the RTC
count source.

None

None

cmtO_countstart

QOutline
Header
Declaration
Description

Arguments

Return Value
Remarks

CMTO wait start setting (wait for sub-clock oscillation stabilization)

None

static void cmtO_countstart(uint16_t cnt)

When using the sub-clock oscillator, waits for the sub-clock oscillation stabilization

time with CMTO. When starting to wait for the oscillation stabilization, CMTO count

starts.

uint32_tcnt:  Oscillation stabilization time

cnt = oscillation stabilization time (ns)*!+~ FOR_CMTO0_TIME*?2

None

1. The oscillation stabilization time varies depending on the crystal/ceramic
resonator. Set the value referring to 4.3.2 Sub-Clock Oscillation Stabilization
Time.

2. The value of FOR_CMTO_TIME is calculated with 4.56 MHz (max.) of LOCO. The
actual wait time may differ depending on the LOCO frequency.
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cmt0_endcheck

Outline

Header
Declaration
Description

Arguments
Return Value

CMTO wait (wait for sub-clock oscillation stabilization) completion check and
initialization

None

static void cmtO_endcheck(void)

When using the sub-clock oscillator, checks whether the wait processing for the sub-
clock oscillation stabilization is completed. If completed, initializes CMTO.

None

None

R_DELAY

Outline Inline function to specify the number of loops

Header r_delay.h

Declaration static void R_DELAY (unsigned long loop_cnt)

Description Wait processing which performs loops for the specified number of times (a loop is
fixed at five cycles).

Arguments loop_cnt:  The number of loops

Return Value None

R_DELAY_us

Outline Function to specify the execution time

Header r_delay.h

Declaration void R_DELAY_us (unsigned long us, unsigned long khz)

Description Calculates the number of loops based on the execution time (us) and the system
clock (ICLK) frequency, and calls the inline function to specify the number of loops.

Arguments us:  Execution time

Return Value

khz: System clock (ICLK) frequency when the function is called.
None
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49 Flowcharts

49.1 Main Processing
Figure 4.2 shows the main processing.

G

| Disable maskable interrupts | I flag < 0O
I

Stop processing for active
peripheral functions after a reset
R_INIT_StopModule()

Nonexistent port initialization
R_INIT_Port_lInitialize()

Clock initialization
R_INIT_Clock()

.

Figure 4.2 Main Processing

49.2 Stop Processing for Active Peripheral Functions after a Reset
Figure 4.3 shows the stop processing for active peripheral functions after a reset.

( R_INIT_StopModule )

| Disable write protection | PRCR register <~ A502h
PRCL1 bit = 1: Enables writing to the registers related to the low power consumption
function.

MSTPCRA register

MSTPA28 bit « 1: Transition to the module-stop state is made for DMAC/DTC.
MSTPCRC register

MSTPCO bit < 1: Transition to the module-stop state is made for RAMO.

PRCR register «— A500h
PRC1 bit = 0: Disables writing to the registers related to the low power consumption
| function.

( return )

Note: * The module-stop state is canceled in the sample code. When entering the module-stop state for
any peripheral functions, set the #define MSTP_STATE_"target module" constant to 1.

Enable write protection

Figure 4.3 Stop Processing for Active Peripheral Functions after a Reset

RO1AN2185EJ0110 Rev.1.10 Page 20 of 34
Mar 31, 2017 RENESAS




RX231 Group

Initial Setting

4.9.3

Nonexistent Port Initialization
Figure 4.4 shows the nonexistent port initialization.

(

R_INIT_Port_lInitialize )

Set the PORTO0.PDR register

Set the PORT1.PDR register

Set the PORT2.PDR register

Set the PORT3.PDR register

Set the PORT4.PDR register

Set the PORT5.PDR register

Set the PORTA.PDR register

Set the PORTB.PDR register

Set the PORTC.PDR register

Set the PORTD.PDR register

Set the PORTE.PDR register

Set the PORTJ.PDR register

return

)

PORTO.PDR «- PORT0.PDR.BYTE | DEF_POPDR

PORT1.PDR «- PORT1.PDR.BYTE | DEF_P1PDR

PORT2.PDR «- PORT2.PDR.BYTE | DEF_P2PDR

PORT3.PDR «- PORT3.PDR.BYTE | DEF_P3PDR

PORT4.PDR < PORT4.PDR.BYTE | DEF_P4PDR

PORTS5.PDR «- PORT5.PDR.BYTE | DEF_P5PDR

PORTA.PDR « PORTA.PDR.BYTE | DEF_PAPDR

PORTB.PDR « PORTB.PDR.BYTE | DEF_PBPDR

PORTC.PDR « PORTC.PDR.BYTE | DEF_PCPDR

PORTD.PDR «- PORTD.PDR.BYTE | DEF_PDPDR

PORTE.PDR « PORTE.PDR.BYTE | DEF_PEPDR

PORTJ.PDR « PORTJ.PDR.BYTE | DEF_PJPDR

Figure 4.4 Nonexistent Port Initialization
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49.4

Clock Initialization
Figures 4.5 and 4.6 show the clock initialization.

C

R_INIT_Clock

D

| Disable writ

e protection PRCR register <~ A50Bh

PRCO bit = 1: Enables writing to the registers related to the clock generation circuit.
PRC1 bit = 1: Enables writing to the registers related to the low power consumption.
PRC3 bit = 1: Enables writing to the registers related to the LVD.

Correspondence of the
Technical Update
(TN-RX*-A169A/E)*!

MSTPCRD register «— 7FFF FFOOh
MSTPD31 bit = 0: Release from the module stop state .

Wait for 3 cycles of PCLKB.
(E.g.)Save the value of PODR of port 1 in variable dummy.
Compare the variable dummy and the value of the PODR register of port 1.

MSTPCRD register «— FFFF FFOOh
MSTPD31 bit = 0: Transition to the module stop state.

When SEL_SUB = B_USE (sub-clock is used as the system clock) or
SEL_RTC = B_USE (sub-clock is used as the RTC count source)*?

| |
| Sub-clock oscillation setting |
| cgc_oscilation_sub() |
R 1
When SEL_SUB = B_NOT_USE (sub-clock is not used as the system clock)
and SEL_RTC = B_NOT_USE (sub-clock is not used as the RTC count source)*?
e
| Sub-clock stop setting |
| cgc_disable_subclk() |
L __F———___ e 1
When SEL_RTC = B_NOT_USE (sub-clock is not used as the RTC count source)*2
[T —— ——— |
| Battery backup function VBATTCR register |
| setting VBATTDIS bit «- 1 |
L __F———___ e 1
When SEL_MAIN = B_USE (main clock is used) or SEL_PLL = B_USE (PLL clock is used)*2
T ——— —— e
| Main clock oscillation setting |
| cgc_oscillation_main() |
L __F———___ e 1
When SEL_PLL = B_USE (PLL clock is used)*?
e S —— e
| PLL oscillation setting |
| cgc_oscillation_pll() |
g e 1
When SEL_HOCO = B_USE (HOCO clock is used)*?
T N —— - T T TTT T
| HOCO clock oscillation setting |
| cgc_oscillation_hoco() |
L. - - - - -V 1

When SEL_OPCM = OPCM_LOW and SEL_OPCM = OPCM_DEFAULT
(high-speed operating mode is used)*?

Set the operating power
control mode

OPCCR register « SEL_OPCM
OPCM[2:0] bits = SEL_OPCM

»
>

No .
to operating

Is transition

mode completed?

Reads the OPCCR register
OPCMTSF bit: 0: Transition completed 1: During transition

power control

Note: 1. Handling of TECHNICAL UPDATE is implemented in an automatic generated file depending on the
version of the tool to use. When using, please check it. Even if processing is executed in duplicate,

there is no problem

2. Change the constan

in operation.

t value according to the user system.

Figure 4.5 Clock Initialization (1/2)
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When REG_MEMWAIT = MEMWAIT_ON (wait cycles set) is set**

MEMWAIT register < REG_MEMWAIT

Set the memory wait cycle °
MEMWAIT bit =1

»
>

MEMWAIT bit = 1?

Set the division ratio for SCKCR register < 1081 0100h*?

the internal clock PCKD[3:0] bits = 0000b: Divide-by-1 is selected for peripheral module clock D (PCLKD)
PCKBJ3:0] bits = 0001b: Divide-by-2 is selected for peripheral module clock B (PCLKB)
PCKA[3:0] bits = 0000b: Divide-by-1 is selected for peripheral module clock A (PCLKA)
BCK([3:0] bits = 0001b: Divide-by-2 is selected for the external bus clock (BCLK)
PSTOPL1 bit = 1: BCLK pin output stopped (fixed high)
ICK[3:0] bits = 0000b: Divide-by-1 is selected for the system clock (ICLK)
FCK][3:0] bits = 0001b: Divide-by-2 is selected for the FlashIF clock (FCLK)

BCKCR register <« 01h

Set the output from the BCLK pin |
| P P BCLKDIV bit = 1: BCLK divided by 2

| Switch the system clock |

SCKCRS3 register «— 0400h**
CKSEL[2:0] bits = 100b: PLL circuit

SEL_OPCM = OPCM_LOW
(low-speed operating mode is used)**

| Stop the LOCO clock | LOCOCR register <~ O1h
| LCSTP bit = 1: LOCO is stopped.

Function for setting
execution time Waits for 3 LOCO cycles to elapse

R_DELAY_us()

»
»

Are clocks
other than the sub-clock
stopped?

Set the operating power SOPCCR register « 01h
control mode SOPCM bit = 1: Low-speed operating mode
.
Ll

Is transition
No ) i
to operating power control Reads the SOPCCR register ) .
ode completed? SOPCMTSF bit: 0: Transition completed 1: During transition

| PRCR register < A500h

PRCO bit = 0: Disables writing to the registers related to the clock generation circuit.
PRC1 bit = 0: Disables writing to the registers related to the low power consumption.
PRC3 bit = 0: Disables writing to the registers related to the LVD.

| Enable write protection

( return )

Notes: 1. Change the constant value according to the user system.
2. The setting value varies depending on the system clock selected by the constant.

Figure 4.6 Clock Initialization (2/2)
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495 Main Clock Oscillation Setting
Figure 4.7 shows the main clock oscillation setting.

( cgc_oscillation_main )

Set the main clock oscillator MOFCR register « 00h*
drive capability MODRV21 bit = 0: 1 MHz to 10 MHz

| MOSEL bit = 0: Resonator

Set the wait control register for MOSCWTCR register «- 06h*
the main clock oscillator MSTS[4:0] bits = 00110b: Wait time = 32768 cycles (approx. 8.192 ms)

Operate the main clock oscillator

MOSCCR register <« 00h
MOSTP bit = 0: Main clock oscillator is operating.

|
>

s the clock ready to use
(oscillation stabilized)?

Wait for the main clock oscillation to be stabilized:
Waits until the MOOVF flag in the OSCOVFSR register becomes 1.

( return )

Note: * Change the constant value according to the user system.

Figure 4.7 Main Clock Oscillation Setting

4.9.6 HOCO Clock Oscillation Setting
Figure 4.8 shows the HOCO clock oscillation setting.

( cgc_oscillation_hoco )

HOCOCR?2 register < 00h
Set the HOCO frequency HCFRQ[1:0] bits = 00b: 32 MHz
| Operate HOCO | HOCOCR register < 00h

HCSTP bit = 0: HOCO is operating.

>
Lt

Wait for the HOCO clock oscillation to be stabilized:
Waits until the HCOVF flag in the OSCOVFSR register becomes 1.

Is the clock ready to use
(oscillation stabilized)?

( return )

Figure 4.8 HOCO Clock Oscillation Setting

RO1AN2185EJ0110 Rev.1.10 Page 24 of 34
Mar 31, 2017 RENESAS



RX231 Group Initial Setting

4.9.7 PLL Clock Oscillation Setting
Figure 4.9 shows the PLL clock oscillation setting.

( cgc_oscillation_pll )

Set the PLL input frequency PLLCR register <- 1A01h*
division ratio and frequency PLIDIV[1:0] bits = 10b: PLL input frequency division ratio x 1/2
multiplication factor STC[5:0] bits =011010b: PLL frequency multiplication factor x 13.5

[
Operate PLL

PLLCR2 register «— 00h
PLLEN bit = 0: PLL is operating.

»]
Lt

s the clock ready to use
(oscillation stabilized)?

Wait for the PLL clock oscillation to be stabilized:
Waits until the PLOVF flag in the OSCOVFSR register becomes 1.

( return )

Note: * Change the constant value according to the user system.

Figure 4.9 PLL Clock Oscillation Setting
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49.8 Sub-Clock Oscillation Setting
Figures 4.10 to 4.13 show the sub-clock oscillation setting.
C cgc_oscillation_sub )
Enabling sub-clock oscillation
oscillation_subclk()
CMTO walt_c_o_mpletl_on check Waits for the sub-clock oscillation stabilization time
and initialization (approx. 1.31 sec.)*
cmt0_endcheck() pprox. . v
o — — — __ _ _|WhenSEL _RTC = B_USE (sub-clock is used as the RTC count sourcey*  _ _ _ _ _ _ _ _ __
| |
| Initialization when using the RTC |
| enable_rtc() |
L L L L ]
When SEL_RTC = B_NOT_USE (sub-clock is not used as the RTC count source)*
| : : |
| Disable interrupts RCR1 register « RCR1 register & FAh |
| IEROB register |
| IEN4 bit < O: Interrupt request enable [IEN(RTC,ALM)] is disabled. |
| IR092 register |
IR bit «— O: Interrupt request [IR(RTC,ALM)] is cleared.
I IEROB register I
I IEN5 bit « O: Interrupt request enable [IEN(RTC,PRD)] is disabled. I
I IR093 register I
:_ IR bit < 0: Interrupt request [IR(RTC,PRD)] is cleared. J
When SEL_SUB = B_NOT_USE (sub-clock is not used as the system clock)*
I 1
| Processing when the sub-clock is |
| not used as the system clock |
| no_use_subclk_as_sysclk() |
L L L L ]

return

Note: * Change the constant value according to the user system.

Figure 4.10 Sub-Clock Oscillation Setting
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C oscillation_subclk )
[
| Stop the sub-clock oscillator SOSCCR register < 01h
SOSTP bit = 1: Sub-clock oscillator is stopped.
RCR3 register
RTCEN bit < 0: Sub-clock oscillator is stopped.
Function to sztr:rlz the execution Waits for 5 cycles of the sub-clock (approx. 153 ps).
R_DELAY_us()
[
Set the sub-clock oscillator RCRS register «— 02h*
drive capacity RTCDVI[2:0] bits = 001b: Drive capacity for low CL
[
i ; SOSCCR register «— 00h
| Operate the SUbl clock oscillator | SOSTP bit = 0: Sub-clock oscillator is operating.
CMTO wait start setting Waits for the sub-clock oscillation stabilization time
cmtO_countstart() (approx. 1.31 sec.).*
( return )
Note: * Change the constant value according to the user system.
Figure 4.11 Enabling Sub-Clock Oscillation
( enable_rtc )
When SEL_RTC = B_USE (RTC is used)
e 0 .l
! | Set the RCR3 register | RCRS register o . !
: | RTCEN bit «— 1: Sub-clock oscillator is operating. :
| - - - |
| Function to Sp(;‘r::‘fg the execution Waits for 6 cycles of the sub-clock (approx. 183 us). |
: R_DELAY_us() :
| | _ |
| RCR2 register |
I Stop the prescaler and counters START bit « 0: Prescaler and counters are stopped. I
| |
| | | |
[ | Select the count mode | RCR2 register [
| | CNTMD bit < 0: The calendar count mode |
| |
' | RTC software reset | RCR2 regl_ster . I
| RESET bit «— 1: The prescaler and the target registers for |
| . RTC software reset are initialized |
| |
| |
! Is the RTC software !
: reset completed? :
| |
| |
D d

return

Figure 4.12 Initialization when Using the RTC
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( no_use_subclk_as_sysclk )

When SEL_SUB = B_NOT_USE (sub-clock is not used as the system clock)

' Set the SOSTP bit to 1 since SOSCCR register « 01h I
: the sub-clock is not used as the SOSTP bit = 1: Sub-clock oscillator is stopped. :
| system clock. |

( return )

Figure 4.13 Processing when the Sub-Clock is not Used as the System Clock

49.9 Sub-Clock Stop Setting
Figure 4.14 shows the sub-clock stop setting.

( cgc_disable_subclk )

SOSCCR register «— 01h

SOSTP bit = 1: Sub-clock oscillator is stopped.
RCR3 register

RTCEN bit «— 0: Sub-clock oscillator is stopped.

| Stop the sub-clock oscillator

| Disable interrupts | RCRL1 register « RCR1 register & FAh
IEROB register

IEN4 bit «— 0: Interrupt request enable [IEN(RTC,ALM)] is disabled.
IR092 register

IR bit «<— O: Interrupt request [IR(RTC,ALM)] is cleared.
IEROB register

IEN5 bit «— 0: Interrupt request enable [IEN(RTC,PRD)] is disabled.
IR093 register

IR bit «— O: Interrupt request [IR(RTC,PRD)] is cleared.

( return )

Figure 4.14 Sub-Clock Stop Setting
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4.9.10 CMTO Wait Start Setting, and CMTO Wait Completion Check and Initialization
Figures 4.15 and 4.16 show the CMTO wait start setting, and cmt0 wait completion check and initialization.

( cmt0_countstart ) Argument
| cnt: Clock oscillation stabilization time
| Cancel the module-stop state | MSTPCRA register
| MSTPA15 bit «— 0: The module-stop state is canceled for CMTO and CMT1.
CMSTRO register
| Stop the ClMTO count | STRO bit - 0: CMTO.CMCNT count is stopped.
Set the CMTO count source CMCR register «— 00C1h
and enable the compare match CKSJ1:0] bits = 01b: PCLK/32
interrupt CMIE bit = 1: Compare match interrupt (CMIO) enabled
[
Clear the CMTO counter CMCNT register «— 0000h

Is the wait time No (wait time is 0)

other than 0?

Yes (wait time is a value other than 0)

| Decrement the wait time | cnt«cnt-1

>
hl

| Set the wait time for CMTO | CMCOR register «— cnt

| Clear the CMIO interrupt request | IR028 register )
IR flag «— 0: Clears the CMIO interrupt request.

| Start the CMTO count | CMSTRO register )
STRO bit «- 1: CMTO count is started.
( return )

Figure 4.15 CMTO0 Wait Start Setting
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( cmtO_endcheck )

.

Is the CMIO interrupt
request generated?

CMSTRO register
Stop the CMTO count |
| P STRO bit «— 0: CMTO count is stopped.

P CMCR register «— 0080h
| Initialize CMTO | CMCNT register «<— 0000h
CMCOR register «— 0000h
IR028 register
IR flag <~ O

| Enter the module-stop state | MSTPCRA register
| MSTPA15 bit «— 1: Transition to the module-stop state is made for

CMTO and CMTL1.
( return )

Note: * When the counter of the independent watchdog timer (IWDT) is operating, refresh the counter in
this loop as required.

Figure 4.16 CMTO Wait Completion Check and Initialization
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5. Importing a Project

5.1 Importing a Project in the e? studio

When using the e? studio, follow the procedure shown below to import a project into the e? studio.

le?] C/C++ - 22 studio
Source Refactor Navigate Search Project Run Window Help

New Start the e? studio and select the File >> Import menu. ‘
Opefrrie= T

Close All I select
Save Create new projects from an archive file or directory.

Save As...

, :

N\

=

Save All Select an import source:

type filter text

4 = General
I3, Archive File
lgg _Convert CCRX to GNURX Project

|1 Existing Projects into Workspace |

L), File System

n

i HEW Project

| Select the Existing Projects into Workspace.

E, Preferences
Ta# Renesas Commen Project File

&= C/C++
(= Code Generator
b cvs
Properties e
b Git
Exit & = IAR Embedded Workbench S

Select the Select root directory.

Select a directory tosefrch for existing Eclipse projects.

Import Projects

belect root directory

C:\WorkSpace\r01an2185_rx231 - Browse...

Projects: Each application note has its own project name.

Elsslest auhieliile: / Select the directory which stores the project (e.g. r01an2185_rx231).

Browse...

rch for nested projects
Copy projects into workspace

king sets

Working sets:

Select...

r01an2185_rxg31 (C:\WorkSpace\r01an2185_rx231) Select All

@ =]

Cancel

Figure 5.1 Importing a Project in the e? studio
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5.2

Importing a Project in CS+

When usin CS+, follow the procedure shown below to import a project into CS+.

File Edit View Project Build Debug Tool Window Help

Drop here to open the project
file (" mtpj).

Bosac BE E X DE[0 O HE S = k] -

OP3 Q| 3

Project Tree L e | [=Ix]
: @8 @A ||

Learn About CS+

‘e recommend reading the tutorial to find out what can be done in CS+.

The tutorial contains the information on how to effectively use CS+.

Create New Project

[ co |

‘ Open Existi

Anew project can be created.
Anew project can also be created by reusing the file configuration registered to an existing project.

Start the CS+ and select the Open Existing
? studio/CubeSuite/High-performance Embedded
Workshop/PM+ Project.

Nothing

o

Nothing

Opei] Existing e* studio/CubeSuite/High-performance Embedded Workshop/PM+ Project

The project created with &2 studio and the old IDE can be converted to the CS+ project.
Support version:
e?studio can be read

The o
1) Build options alsd &
version).

verted between the projects wih the same compiler (Orly CC-RX s supported in this
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6. Sample Code

Sample code can be downloaded from the Renesas Electronics website.

7. Reference Documents

User’s Manual: Hardware
RX230 Group, RX231 Group User’s Manual: Hardware (RO1UHO0496)
The latest version can be downloaded from the Renesas Electronics website.

Technical Update/Technical News
The latest information can be downloaded from the Renesas Electronics website.

User’s Manual: Development Tools
RX Family Compiler CC-RX User’s Manual (R20UT3248)
The latest version can be downloaded from the Renesas Electronics website.
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Consistency with Technical Updates

This application note reflects the contents of the following technical updates:

® TN-RX*-A169A/E

Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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Rev. Date Page Summary
1.00 Sep. 16, 2015 - First edition issued
1.10 Mar. 31, 2017 5 Added operation confirmation condition of RO1AN 2185JJ 0110.
6 The board used of Table 2.2 is deleted.
22 Correspondence of TECHNICAL UPDATE is added to figure
4.5,
33 Revision and Region No. on a user's manual
Hardware,changed.
Title on Compiler CC-RX user’'s manual,changed.
Region No. on Compiler CC-RX user’s manual,changed.
34 Added chapter of Consistency with Technical Updates.
Program  Correspondence of a technical update(TN-RX*-A169A/E) is
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Changed the version of iodefine.h.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas.
For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as
well as any technical updates that have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access

these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group but
having a different part number may differ in terms of the internal memory capacity, layout pattern,
and other factors, which can affect the ranges of electrical characteristics, such as characteristic
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a
product with a different part number, implement a system-evaluation test for the given product.
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11.
12.
(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.

°

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 or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by

you or third parties arising from the use of these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving 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, including but not limited to, the product data, drawing, chart, program, algorithm, application

examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

You shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages

incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics products.

Renesas Electronics products are classified according to the following two quality grades: “Standard" and "High Quality". The intended 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 (traffic lights); large-scale communication equipment; key financial terminal systems; safety control 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 (space and undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas

Electronics disclaims any and all liability 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.

When using the Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified

ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics 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 ensure to implement safety measures to guard them

against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, 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 by your own responsibility as warranty

for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical, 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 investigate applicable laws and

regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all

these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technologies shall 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 shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,

such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,

design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics

products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,

selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the

countries asserting jurisdiction over the parties or transactions.

Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,

and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

This document shall not be reprinted, 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.

(Rev.3.0-1 November 2016)
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