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RX230 Group, RX231 Group

1. Overview

Table 1.1

Outline of Specifications (3/4)

Classification

Module/Function

Description

Timers

Independent watchdog
timer (IWDTa)

14 bits x 1 channel
Count clock: Dedicated low-speed on-chip oscillator for the IWDT
Frequency divided by 1, 16, 32, 64, 128, or 256

Realtime clock (RTCe)

Clock source: Sub-clock

Time/calendar

Interrupts: Alarm interrupt, periodic interrupt, and carry interrupt
Time-capture facility for three values

Low power timer (LPT)

16 bits x 1 channel
Clock source: Sub-clock, Dedicated low-speed on-chip oscillator for the IWDT
Frequency divided by 2, 4, 8, 16, or 32

8-bit timer (TMR)

(8 bits x 2 channels) x 2 units

Seven internal clocks (PCLK/1, PCLK/2, PCLK/8, PCLK/32, PCLK/64, PCLK/1024, and PCLK/8192)
and an external clock can be selected

Pulse output and PWM output with any duty cycle are available

Two channels can be cascaded and used as a 16-bit timer

Communication
functions

Serial communications
interfaces (SClg, SClh)

7 channels (channel 0, 1, 5, 6, 8, 9: SClg, channel 12: SClh)

SClg

Serial communications modes: Asynchronous, clock synchronous, and smart-card interface
Multi-processor function

On-chip baud rate generator allows selection of the desired bit rate

Choice of LSB-first or MSB-first transfer

Average transfer rate clock can be input from TMR timers for SCI5, SCI6, and SCI12
Start-bit detection: Level or edge detection is selectable.

Simple 12C

Simple SPI

9-bit transfer mode

Bit rate modulation

Event linking by the ELC (only on channel 5)

SClh (The following functions are added to SCIg)

Supports the serial communications protocol, which contains the start frame and information frame
Supports the LIN format

IrDA interface (IRDA)

1 channel (SCI5 used)
Supports encoding/decoding of waveforms conforming to IrDA standard 1.0

12C bus interface (RIICa)

1 channel

Communications formats: 12C bus format/SMBus format
Master mode or slave mode selectable

Supports fast mode

Serial peripheral interface
(RSPla)

1 channel

Transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select), and RSPCK
(RSPI clock) enables serial transfer through SPI operation (four lines) or clock-synchronous
operation (three lines)

Capable of handling serial transfer as a master or slave

Data formats

Choice of LSB-first or MSB-first transfer

The number of bits in each transfer can be changed to 8, 9, 10, 11, 12, 13, 14, 15, 16, 20, 24, or
32 bits.

128-bit buffers for transmission and reception

Up to four frames can be transmitted or received in a single transfer operation (with each frame
having up to 32 bits)

Double buffers for both transmission and reception

USB 2.0 host/function
module (USBd)

USB Device Controller (UDC) and transceiver for USB 2.0 are incorporated.

Host/function module: 1 port

Compliant with USB version 2.0

Transfer speed: Full-speed (12 Mbps), low-speed (1.5 Mbps)

OTG (ON-The-Go) is supported.

Isochronous transfer is supported.

BC1.2 (Battery Charging Specification Revision 1.2) is supported.

Internal power supply for USB (allows operation without external power input to the VCC_USB pin
when VCC = 4.0 to 5.5V)

CAN module (RSCAN)

1 channel
Compliance with the 1ISO11898-1 specification (standard frame and extended frame)
16 Message boxes

R01DS0261EJ0120 Rev.1.20

Sep 28, 2018

RENESAS Page 4 of 170



RX230 Group, RX231 Group

1. Overview

Table 1.2 Comparison of Functions for Different Packages
RX230 Group RX231 Group

Module/Functions 100 Pins 64 Pins 48 Pins 100 Pins 64 Pins 48 Pins
External bus External bus 16 bit Not supported 16 bit Not supported
Interrupts External interrupts NMI, IRQO | NMI, IRQO, | NMI, IRQO, | NMI, IRQO | NMI, IRQO, | NMI, IRQO,

to IRQ7 IRQ1, IRQ4 | IRQ1, IRQ4 to IRQ7 IRQ1, IRQ4 | IRQ1, IRQ4

to IRQ7 to IRQ7 to IRQ7 to IRQ7
DMA DMA controller 4 channels (DMACO to DMAC3) 4 channels (DMACO to DMAC3)
Data transfer controller Available Available

Timers 16-bit timer pulse unit 6 channels (TPUO to TPU5) 6 channels (TPUO to TPUS5)

Multi-function timer pulse unit 2

6 channels (MTUO to MTU5)

6 channels (MTUO to MTUS5)

Port output enable 2

POEO# to POE3#, POE8#

POEO# to POE3#, POE8#

8-bit timer 2 channelsx 2 units 2 channelsx 2 units
Compare match timer 2 channelsx 2 units 2 channelsx 2 units
Low power timer 1 channel 1 channel
Realtime clock Available Not Available Not
supported supported
Watchdog timer Available Available
Independent watchdog timer Available Available
Communication | Serial communications 6 channels | 5channels | 4 channels | 6 channels | 5channels | 4 channels
functions interfaces (SCIg) (ScClo, 1,5, | (SCI1, 5,6, | (SCI1, 5,6, | (SCI0o, 1,5, | (SCI1,5,6, | (SCI1, 5,6,
6, 8, 9) 8,9) 8) 6,8,9) 8,9) 8)
IrDA interface 1 channel (SCI5) 1 channel (SCI5)
Serial communications 1 channel (SCI12) 1 channel (SCI12)
interfaces (SCIh)
I2C bus interface 1 channel 1 channel
CAN module Not supported 1 channel*1
Serial peripheral interface 1 channel 1 channel
USB 2.0 host/function module Not supported 1 channel
Serial sound interface 1 channel 1 channel
SD Host Interface Not supported 1 channel*1 Not
supported
Capacitive touch sensing unit 24 channels | 10 channels | 6 channels |24 channels | 10 channels | 6 channels
12-bit A/D converter 24 channels | 12 channels | 8 channels |24 channels | 12 channels | 8 channels
(including high-precision channels) (8 (6 (4 (8 (6 (4
channels) channels) channels) channels) channels) channels)
Temperature sensor Available Available
D/A converter 2 channels Not 2 channels Not
supported supported
CRC calculator Available Available
Event link controller Available Available
Comparator B 4 channels 4 channels
Packages 100-pin 64-pin 48-pin 100-pin 64-pin 48-pin
TFLGA WFLGA HWQFN TFLGA WFLGA HWQFN
100-pin 64-pin 48-pin 100-pin 64-pin 48-pin
LFQFP HWQFN LFQFP LFQFP HWQFN LFQFP
64-pin 64-pin
LFQFP LFQFP
Note 1. Only for chip version B
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RX230 Group, RX231 Group

1. Overview

Note:

Note 1.
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This figure indicates the power supply pins and 1/O port pins.

For the pin configuration, see the table “List of Pins and Pin Functions (64-Pin LFQFP/HWQFN)".
RX230: PHO, PH1, PH2, PH3

RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB

Figure 1.7

Pin Assignments of the 64-Pin LFQFP
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RX230 Group, RX231 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (100-Pin TFLGA) (2/3)
Power Supply, Timers Communications Memory
Pin | Clock, System (MTU, TPU, TMR, RTC, (SCI, RSPI, RIIC, RSCAN, | Interface | Touch
No. | Control 1/0 Port | External Bus CMT, POE, CAC) USB, SSI) (SDHI) sensing | Others
E8 PA4 Ad MTIC5U/MTCLKA/TMRIO/ | TXD5/SMOSI5/SSDA5/ IRQ5/
TIOCA1 SSLAO0/SSITXDO0/IRTXD5 CVREFB1
E9 PA5 A5 TIOCB1 RSPCKA
E10 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/ IRQ6 /CMPB1
TIOCDO/TCLKB SSIRXDO/IRRXD5
F1 EXTAL P36
F2 vCC
F3 UPSEL P35 NMI
F4 P32 MTIOCOC/TMO3/TIOCCO/ | TXD6/SMOSI6/SSDA6/ IRQ2
RTCOUT/RTCIC2 USBO_VBUSEN
F5 P12 TMCI1 SCL IRQ2
F6 PB3 A1 MTIOCOA/MTIOC4A/TMOO0/ | SCK6 SDHI_W
POE3#/TIOCD3/TCLKD P
F7 PB2 A10 TIOCC3/TCLKC CTS6#/RTS6#/SS6#
F8 PBO A8 MTIC5W/TIOCA3 RXD6/SMISO6/SSCL6/ SDHI_C
RSPCKA MD
F9 PA7 A7 TIOCB2 MISOA
F10 |VSS
G1 P33 MTIOCOD/TMRI3/POE3#/ | RXD6/SMISO6/SSCL6 TS1 IRQ3
TIOCDO
G2 P31 MTIOC4D/TMCI2/RTCIC1 | CTS1#/RTS1#/SS1#/ IRQ1
SSISCKO
G3 P30 MTIOC4B/TMRI3/POE8#/ | RXD1/SMISO1/SSCL1/ IRQO/
RTCICO AUDIO_MCLK CMPOB3
G4 P27 CS3# MTIOC2B/TMCI3 SCK1/ SSIWS0 TS2 CVREFB3
G5 |BCLK P53 TS17
G6 P52 RD# TS18
G7 PB5 A13 MTIOC2A/MTIOC1B/ SCK9/USB0_VBUS SDHI_CD
TMRI1/POE1#/TIOCB4
G8 PB4 A12 TIOCA4 CTSO#/RTSO#/SS9#
G9 PB1 A9 MTIOCOC/MTIOC4C/ TXD6/SMOSI6/SSDA6 SDHI_CL IRQ4/
TMCIO/TIOCB3 K CMPOBH1
G10 |VvCC
H1 P26 CS2# MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/ TS3 CMPB3
SSIRXDO
H2 P25 CS1# MTIOC4C/MTCLKB/ TS4 ADTRGO#
TIOCA4
H3 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/ IRQ6/
TMO2/TIOCB1/TCLKC/ MOSIA/SCL/ ADTRGO#
RTCOUT USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
H4 P15 MTIOCOB/MTCLKB/TMCI2/ | RXD1/SMISO1/SSCL1/ TS12 IRQ5/CMPB2
TIOCB2/TCLKB CRXDO
H5 P55 WAIT# MTIOC4D/TMO3 CRXDO TS15
H6 P54 ALE MTIOC4B/TMCI1 CTXDO TS16
H7 uB PC7 A23/CSO# MTIOC3A/MTCLKB/TMO2 | TXD8/SMOSI8/SSDA8/ CACREF
MISOA
H8 PC6 A22/CS1# MTIOC3C/MTCLKA/TMCI2 | RXD8/SMISO8/SSCL8/ TS22
MOSIA
H9 PB6 A14 MTIOC3D/TIOCA5 RXD9/SMISO9/SSCL9 SDHI_D1
H10 PB7 A15 MTIOC3B/TIOCB5 TXD9/SMOSI9/SSDA9 SDHI_D2
J1 P24 CS0# MTIOC4A/MTCLKA/TMRI1/ | USBO_VBUSEN TS5
TIOCB4
J2 P21 MTIOC1B/TMCIO/TIOCA3 | RXDO/SMISO0/SSCLO/ TS8
USBO_EXICEN/SSIWS0
J3 P17 MTIOC3A/MTIOC3B/TMO1/ | SCK1/MISOA/SDA/ IRQ7/
POE8#/TIOCBO/TCLKD SSITXDO CMPOB2
J4 P13 MTIOCOB/TMO3/TIOCA5S SDA IRQ3
J5 VSS_USB*1 PHO*1 CACREF*1
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RX230 Group, RX231 Group 4. 1/0 Registers

4. I/O Registers

This section provides information on the on-chip I/O register addresses and bit configuration. The information is given as
shown below. Notes on writing to registers are also given below.

(1) I/O register addresses (address order)
e Registers are listed from the lower allocation addresses.
e Registers are classified according to module symbols.
e Numbers of cycles for access indicate numbers of cycles of the given base clock.

e Among the internal I/O register area, addresses not listed in the list of registers are reserved. Reserved addresses
must not be accessed. Do not access these addresses; otherwise, the operation when accessing these bits and
subsequent operations cannot be guaranteed.

(2) Notes on writing to I/O registers

When writing to an I/O register, the CPU starts executing the subsequent instruction before completing I/O register write.
This may cause the subsequent instruction to be executed before the post-update I/0 register value is reflected on the
operation.

As described in the following examples, special care is required for the cases in which the subsequent instruction must be
executed after the post-update I/O register value is actually reflected.

[Examples of cases requiring special care]
e The subsequent instruction must be executed while an interrupt request is disabled with the IEN;j bit in IERn of the
ICU (interrupt request enable bit) cleared to 0.
e A WAIT instruction is executed immediately after the preprocessing for causing a transition to the low power
consumption state.

In the above cases, after writing to an I/O register, wait until the write operation is completed using the following
procedure and then execute the subsequent instruction.

(a) Write to an I/O register.

(b) Read the value from the I/O register to a general register.
(¢) Execute the operation using the value read.

(d) Execute the subsequent instruction.

[Instruction examples]

e Byte-size I/O registers

MOV.L #SFR_ADDR, R1
MOV.B #SFR_DATA, [R1]
CMP [R1].UB, R1

;; Next process

e Word-size I/O registers

MOV.L #SFR_ADDR, R1
MOV.W #SFR_DATA, [R1]
CMP [R1]1.W, R1

;; Next process

R01DS0261EJ0120 Rev.1.20 ENESAS Page 41 of 170
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RX230 Group, RX231 Group 4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (14/33)

Number of Access Cycles

Module Register Number Access
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 B0O0O3h  CAC CAC Interrupt Request Enable Register CAICR 8 8 2 or 3 PCLKB 2ICLK
0008 BO0O4h  CAC CAC Status Register CASTR 8 8 2 or 3 PCLKB 2 ICLK
0008 B0OO6h  CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2 or 3 PCLKB 2ICLK
0008 BOOBh  CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2 or 3 PCLKB 2ICLK
0008 BOOAh  CAC CAC Counter Buffer Register CACNTBR 16 16 2 or 3 PCLKB 2ICLK
0008 B0O8Oh ~ DOC DOC Control Register DOCR 8 8 2 or 3 PCLKB 2 ICLK
0008 B0O82h  DOC DOC Data Input Register DODIR 16 16 2 or 3 PCLKB 2ICLK
0008 B0O84h  DOC DOC Data Setting Register DODSR 16 16 2 or 3 PCLKB 2ICLK
0008 B100h  ELC Event Link Control Register ELCR 8 8 2 or 3 PCLKB 2ICLK
0008 B102h  ELC Event Link Setting Register 1 ELSR1 8 8 2 or 3 PCLKB 2ICLK
0008 B103h  ELC Event Link Setting Register 2 ELSR2 8 8 2 or 3 PCLKB 2ICLK
0008 B104h  ELC Event Link Setting Register 3 ELSR3 8 8 2 or 3 PCLKB 2ICLK
0008 B105h  ELC Event Link Setting Register 4 ELSR4 8 8 2 or 3 PCLKB 2ICLK
0008 B108h  ELC Event Link Setting Register 7 ELSR7 8 8 2 or 3 PCLKB 2ICLK
0008 B109h  ELC Event Link Setting Register 8 ELSR8 8 8 2 or 3 PCLKB 2ICLK
0008 B10Bh  ELC Event Link Setting Register 10 ELSR10 8 8 2 or 3 PCLKB 2 ICLK
0008 B10Dh  ELC Event Link Setting Register 12 ELSR12 8 8 2 or 3 PCLKB 2ICLK
0008 B10OFh  ELC Event Link Setting Register 14 ELSR14 8 8 2 or 3 PCLKB 2ICLK
0008 B110h  ELC Event Link Setting Register 15 ELSR15 8 8 2 or 3 PCLKB 2ICLK
0008 B111h  ELC Event Link Setting Register 16 ELSR16 8 8 2 or 3 PCLKB 2ICLK
0008 B113h  ELC Event Link Setting Register 18 ELSR18 8 8 2 or 3 PCLKB 2ICLK
0008 B114h  ELC Event Link Setting Register 19 ELSR19 8 8 2 or 3 PCLKB 2ICLK
0008 B115h  ELC Event Link Setting Register 20 ELSR20 8 8 2 or 3 PCLKB 2ICLK
0008 B116h  ELC Event Link Setting Register 21 ELSR21 8 8 2 or 3 PCLKB 2ICLK
0008 B117h  ELC Event Link Setting Register 22 ELSR22 8 8 2 or 3 PCLKB 2ICLK
0008 B118h  ELC Event Link Setting Register 23 ELSR23 8 8 2 or 3 PCLKB 2ICLK
0008 B119h  ELC Event Link Setting Register 24 ELSR24 8 8 2 or 3 PCLKB 2ICLK
0008 B11Ah  ELC Event Link Setting Register 25 ELSR25 8 8 2 or 3 PCLKB 2ICLK
0008 B11Bh  ELC Event Link Setting Register 26 ELSR26 8 8 2 or 3 PCLKB 2ICLK
0008 B11Ch  ELC Event Link Setting Register 27 ELSR27 8 8 2 or 3 PCLKB 2ICLK
0008 B11Dh  ELC Event Link Setting Register 28 ELSR28 8 8 2 or 3 PCLKB 2ICLK
0008 B11Eh  ELC Event Link Setting Register 29 ELSR29 8 8 2 or 3 PCLKB 2ICLK
0008 B11Fh  ELC Event Link Option Setting Register A ELOPA 8 8 2 or 3 PCLKB 2ICLK
0008 B120h  ELC Event Link Option Setting Register B ELOPB 8 8 2 or 3 PCLKB 2 ICLK
0008 B121h  ELC Event Link Option Setting Register C ELOPC 8 8 2 or 3 PCLKB 2ICLK
0008 B122h  ELC Event Link Option Setting Register D ELOPD 8 8 2 or 3 PCLKB 2 ICLK
0008 B123h  ELC Port Group Setting Register 1 PGR1 8 8 2 or 3 PCLKB 2ICLK
0008 B124h  ELC Port Group Setting Register 2 PGR2 8 8 2 or 3 PCLKB 2 ICLK
0008 B125h  ELC Port Group Control Register 1 PGC1 8 8 2 or 3 PCLKB 2ICLK
0008 B126h  ELC Port Group Control Register 2 PGC2 8 8 2 or 3 PCLKB 2 ICLK
0008 B127h  ELC Port Buffer Register 1 PDBF1 8 8 2 or 3 PCLKB 2ICLK
0008 B128h  ELC Port Buffer Register 2 PDBF2 8 8 2 or 3 PCLKB 2ICLK
0008 B129h  ELC Event Link Port Setting Register 0 PELO 8 8 2 or 3 PCLKB 2ICLK
0008 B12Ah  ELC Event Link Port Setting Register 1 PEL1 8 8 2 or 3 PCLKB 2ICLK
0008 B12Bh  ELC Event Link Port Setting Register 2 PEL2 8 8 2 or 3 PCLKB 2ICLK
0008 B12Ch  ELC Event Link Port Setting Register 3 PEL3 8 8 2 or 3 PCLKB 2ICLK
0008 B12Dh  ELC Event Link Software Event Generation Register ELSEGR 8 8 2 or 3 PCLKB 2ICLK
0008 B300h  SCI12 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2ICLK
0008 B301th  SCI12 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2ICLK
0008 B302h  SCI12 Serial Control Register SCR 8 8 2 or 3 PCLKB 2ICLK
0008 B303h  SCl12 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2ICLK
0008 B304h  SCI12 Serial Status Register SSR 8 8 2 or 3 PCLKB 2ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (16/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 C023h  PORT3 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 C024h  PORT4 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C025h  PORTS5 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 C02Ah  PORTA Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C02Bh  PORTB Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 C02Ch PORTC Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C02Dh  PORTD Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 CO2Eh  PORTE Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C031h  PORTH Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 C032h  PORTJ Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C040h  PORTO Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C041h  PORT1 Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C042h  PORT2 Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C043h  PORT3 Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C044h  PORT4 Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C045h  PORT5 Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C04Ah  PORTA Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C04Bh  PORTB Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C04Ch PORTC Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C04Dh  PORTD Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 CO4Eh  PORTE Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 CO51h ~ PORTH Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C052h  PORTJ Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C060h  PORTO Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 CO61h  PORT1 Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 C062h  PORT2 Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 C063h  PORT3 Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 C064h  PORT4 Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 CO65h  PORT5 Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 CO6Ah  PORTA Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 C06Bh  PORTB Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 CO6Ch PORTC Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 CO6Dh  PORTD Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 CO6Eh  PORTE Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 CO71h  PORTH Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 C072h  PORTJ Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 C082h  PORT1 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C083h  PORT1 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C084h  PORT2 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C085h  PORT2 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C086h  PORT3 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C087h  PORT3 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 CO8Ah  PORT5 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C08Bh  PORTS Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C094h  PORTA Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C095h  PORTA Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C096h  PORTB Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C097h  PORTB Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C098h  PORTC Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C099h  PORTC Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C09Ch  PORTE Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C09Dh  PORTE Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (18/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 C15Ah  MPC P32 Pin Function Control Register P32PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C15Bh  MPC P33 Pin Function Control Register P33PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C15Ch  MPC P34 Pin Function Control Register P34PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C160h  MPC P40 Pin Function Control Register P40PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C161h  MPC P41 Pin Function Control Register P41PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C162h  MPC P42 Pin Function Control Register P42PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C163h  MPC P43 Pin Function Control Register P43PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C164h  MPC P44 Pin Function Control Register P44PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C165h  MPC P45 Pin Function Control Register P45PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C166h  MPC P46 Pin Function Control Register P46PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C167h  MPC P47 Pin Function Control Register P47PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C168h  MPC P50 Pin Function Control Register P50PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C169h  MPC P51 Pin Function Control Register P51PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C16Ah  MPC P52 Pin Function Control Register P52PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C16Bh  MPC P53 Pin Function Control Register P53PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C16Ch MPC P54 Pin Function Control Register P54PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C16Dh  MPC P55 Pin Function Control Register P55PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C190h  MPC PAO Pin Function Control Register PAOPFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C191h  MPC PA1 Pin Function Control Register PA1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C192h  MPC PA2 Pin Function Control Register PA2PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C193h  MPC PA3 Pin Function Control Register PA3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C194h  MPC PA4 Pin Function Control Register PA4PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C195h  MPC PA5 Pin Function Control Register PA5PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C196h  MPC PA6 Pin Function Control Register PA6PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C197h  MPC PA7 Pin Function Control Register PA7PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C198h  MPC PBO Pin Function Control Register PBOPFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C199h  MPC PB1 Pin Function Control Register PB1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C19Ah  MPC PB2 Pin Function Control Register PB2PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C19Bh  MPC PB3 Pin Function Control Register PB3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C19Ch MPC PB4 Pin Function Control Register PB4PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C19Dh  MPC PB5 Pin Function Control Register PB5PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C19Eh  MPC PB6 Pin Function Control Register PB6PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C19Fh  MPC PB7 Pin Function Control Register PB7PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1AOh  MPC PCO Pin Function Control Register PCOPFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1A1h  MPC PC1 Pin Function Control Register PC1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A2h MPC PC2 Pin Function Control Register PC2PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1A3h  MPC PC3 Pin Function Control Register PC3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A4h  MPC PC4 Pin Function Control Register PC4PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A5h  MPC PC5 Pin Function Control Register PC5PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A6h MPC PC6 Pin Function Control Register PC6PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1A7Th  MPC PC7 Pin Function Control Register PC7PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A8h MPC PDO Pin Function Control Register PDOPFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A9h MPC PD1 Pin Function Control Register PD1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1AAh  MPC PD2 Pin Function Control Register PD2PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1ABh MPC PD3 Pin Function Control Register PD3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1ACh MPC PD4 Pin Function Control Register PD4PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1ADh  MPC PD5 Pin Function Control Register PD5PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1AEh  MPC PD6 Pin Function Control Register PD6PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1AFh  MPC PD7 Pin Function Control Register PD7PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1BOh  MPC PEO Pin Function Control Register PEOPFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1B1h  MPC PE1 Pin Function Control Register PE1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1B2h MPC PE2 Pin Function Control Register PE2PFS 8 8 2 or 3 PCLKB 2 ICLK
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RX230 Group, RX231 Group 4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (21/33)

Number of Access Cycles

Module Register Number Access
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 0008h  USBO Device State Control Register 0 DVSTCTRO 16 16 9 PCLKB Rounded up to the
or more nearest integer
greater than 1 + 9 x
(frequency ratio of
ICLK/PCLKB)*2
000A 0014h  USBO CFIFO Port Register CFIFO 16 16 3,4 PCLKB 2ICLK
000A 0018h  USBO DOFIFO Port Register DOFIFO 16 16 3,4 PCLKB 2 ICLK
000A 001Ch  USBO D1FIFO Port Register D1FIFO 16 16 3,4 PCLKB 2ICLK
000A 0020h  USBO CFIFO Port Select Register CFIFOSEL 16 16 3,4 PCLKB 2 ICLK
000A 0022h  USBO CFIFO Port Control Register CFIFOCTR 16 16 3,4 PCLKB 2ICLK
000A 0028h  USBO DOFIFO Port Select Register DOFIFOSEL 16 16 3,4 PCLKB 2 ICLK
000A 002Ah  USBO DOFIFO Port Control Register DOFIFOCTR 16 16 3,4 PCLKB 2ICLK
000A 002Ch  USBO D1FIFO Port Select Register D1FIFOSEL 16 16 3,4 PCLKB 2 ICLK
000A 002Eh  USBO D1FIFO Port Control Register D1FIFOCTR 16 16 3,4 PCLKB 2ICLK
000A 0030h  USBO Interrupt Enable Register 0 INTENBO 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0032h  USBO Interrupt Enable Register 1 INTENB1 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0036h  USBO BRDY Interrupt Enable Register BRDYENB 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0038h  USBO NRDY Interrupt Enable Register NRDYENB 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 003Ah  USBO BEMP Interrupt Enable Register BEMPENB 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 003Ch  USBO SOF Output Configuration Register SOFCFG 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0040h  USBO Interrupt Status Register 0 INTSTSO 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0042h  USBO Interrupt Status Register 1 INTSTS1 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0046h  USBO BRDY Interrupt Status Register BRDYSTS 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0048h  USBO NRDY Interrupt Status Register NRDYSTS 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 004Ah  USBO BEMP Interrupt Status Register BEMPSTS 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 004Ch  USBO Frame Number Register FRMNUM 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0054h  USBO USB Request Type Register USBREQ 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0056h  USBO USB Request Value Register USBVAL 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0058h  USBO USB Request Index Register USBINDX 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 005Ah  USBO USB Request Length Register USBLENG 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 005Ch  USBO DCP Configuration Register DCPCFG 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 005Eh  USBO DCP Maximum Packet Size Register DCPMAXP 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (25/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 83AAh  RSCAN Receive Rule Entry Register 0CH GAFLPHO 16 16 2 or 3 PCLKB 2ICLK
000A 83AAh  RSCAN Receive Buffer Register 0CH RMDF10 16 16 2 or 3 PCLKB 2ICLK
000A 83ACh  RSCAN Receive Rule Entry Register 1AL GAFLIDL1 16 16 2 or 3 PCLKB 2ICLK
000A 83ACh  RSCAN Receive Buffer Register ODL RMDF20 16 16 2 or 3 PCLKB 2ICLK
000A 83AEh  RSCAN Receive Rule Entry Register 1AH GAFLIDH1 16 16 2 or 3 PCLKB 2ICLK
000A 83AEh  RSCAN Receive Buffer Register 0DH RMDF30 16 16 2 or 3 PCLKB 2ICLK
000A 83B0Oh  RSCAN Receive Rule Entry Register 1BL GAFLML1 16 16 2 or 3 PCLKB 2ICLK
000A 83B0Oh  RSCAN Receive Buffer Register 1AL RMIDL1 16 16 2 or 3 PCLKB 2ICLK
000A 83B2h  RSCAN Receive Rule Entry Register 1BH GAFLMH1 16 16 2 or 3 PCLKB 2ICLK
000A 83B2h  RSCAN Receive Buffer Register 1AH RMIDH1 16 16 2 or 3 PCLKB 2ICLK
000A 83B4h  RSCAN Receive Rule Entry Register 1CL GAFLPL1 16 16 2 or 3 PCLKB 2ICLK
000A 83B4h  RSCAN Receive Buffer Register 1BL RMTS1 16 16 2 or 3 PCLKB 2ICLK
000A 83B6h  RSCAN Receive Rule Entry Register 1CH GAFLPH1 16 16 2 or 3 PCLKB 2ICLK
000A 83B6h  RSCAN Receive Buffer Register 1BH RMPTR1 16 16 2 or 3 PCLKB 2ICLK
000A 83B8h  RSCAN Receive Rule Entry Register 2AL GAFLIDL2 16 16 2 or 3 PCLKB 2ICLK
000A 83B8h  RSCAN Receive Buffer Register 1CL RMDFO1 16 16 2 or 3 PCLKB 2ICLK
000A 83BAh  RSCAN Receive Rule Entry Register 2AH GAFLIDH2 16 16 2 or 3 PCLKB 2ICLK
000A 83BAh  RSCAN Receive Buffer Register 1CH RMDF11 16 16 2 or 3 PCLKB 2ICLK
000A 83BCh RSCAN Receive Rule Entry Register 2BL GAFLML2 16 16 2 or 3 PCLKB 2ICLK
000A 83BCh  RSCAN Receive Buffer Register 1DL RMDF21 16 16 2 or 3 PCLKB 2ICLK
000A 83BEh  RSCAN Receive Rule Entry Register 2BH GAFLMH2 16 16 2 or 3 PCLKB 2ICLK
000A 83BEh  RSCAN Receive Buffer Register 1DH RMDF31 16 16 2 or 3 PCLKB 2ICLK
000A 83COh  RSCAN Receive Rule Entry Register 2CL GAFLPL2 16 16 2 or 3 PCLKB 2ICLK
000A 83C0Oh  RSCAN Receive Buffer Register 2AL RMIDL2 16 16 2 or 3 PCLKB 2ICLK
000A 83C2h  RSCAN Receive Rule Entry Register 2CH GAFLPH2 16 16 2 or 3 PCLKB 2ICLK
000A 83C2h  RSCAN Receive Buffer Register 2AH RMIDH2 16 16 2 or 3 PCLKB 2ICLK
000A 83C4h  RSCAN Receive Rule Entry Register 3AL GAFLIDL3 16 16 2 or 3 PCLKB 2ICLK
000A 83C4h  RSCAN Receive Buffer Register 2BL RMTS2 16 16 2 or 3 PCLKB 2ICLK
000A 83C6h  RSCAN Receive Rule Entry Register 3AH GAFLIDH3 16 16 2 or 3 PCLKB 2ICLK
000A 83C6h  RSCAN Receive Buffer Register 2BH RMPTR2 16 16 2 or 3 PCLKB 2ICLK
000A 83C8h  RSCAN Receive Rule Entry Register 3BL GAFLML3 16 16 2 or 3 PCLKB 2ICLK
000A 83C8h  RSCAN Receive Buffer Register 2CL RMDF02 16 16 2 or 3 PCLKB 2ICLK
000A 83CAh  RSCAN Receive Rule Entry Register 3BH GAFLMH3 16 16 2 or 3 PCLKB 2ICLK
000A 83CAh  RSCAN Receive Buffer Register 2CH RMDF12 16 16 2 or 3 PCLKB 2ICLK
000A 83CCh  RSCAN Receive Rule Entry Register 3CL GAFLPL3 16 16 2 or 3 PCLKB 2ICLK
000A 83CCh RSCAN Receive Buffer Register 2DL RMDF22 16 16 2 or 3 PCLKB 2ICLK
000A 83CEh  RSCAN Receive Rule Entry Register 3CH GAFLPH3 16 16 2 or 3 PCLKB 2ICLK
000A 83CEh  RSCAN Receive Buffer Register 2DH RMDF32 16 16 2 or 3 PCLKB 2ICLK
000A 83D0Oh  RSCAN Receive Rule Entry Register 4AL GAFLIDL4 16 16 2 or 3 PCLKB 2ICLK
000A 83D0h  RSCAN Receive Buffer Register 3AL RMIDL3 16 16 2 or 3 PCLKB 2ICLK
000A 83D2h  RSCAN Receive Rule Entry Register 4AH GAFLIDH4 16 16 2 or 3 PCLKB 2ICLK
000A 83D2h  RSCAN Receive Buffer Register 3AH RMIDH3 16 16 2 or 3 PCLKB 2ICLK
000A 83D4h  RSCAN Receive Rule Entry Register 4BL GAFLML4 16 16 2 or 3 PCLKB 2ICLK
000A 83D4h  RSCAN Receive Buffer Register 3BL RMTS3 16 16 2 or 3 PCLKB 2ICLK
000A 83D6h  RSCAN Receive Rule Entry Register 4BH GAFLMH4 16 16 2 or 3 PCLKB 2ICLK
000A 83D6h  RSCAN Receive Buffer Register 3BH RMPTR3 16 16 2 or 3 PCLKB 2ICLK
000A 83D8h  RSCAN Receive Rule Entry Register 4CL GAFLPL4 16 16 2 or 3 PCLKB 2ICLK
000A 83D8h  RSCAN Receive Buffer Register 3CL RMDFO03 16 16 2 or 3 PCLKB 2ICLK
000A 83DAh  RSCAN Receive Rule Entry Register 4CH GAFLPH4 16 16 2 or 3 PCLKB 2ICLK
000A 83DAh  RSCAN Receive Buffer Register 3CH RMDF13 16 16 2 or 3 PCLKB 2ICLK
000A 83DCh  RSCAN Receive Rule Entry Register 5AL GAFLIDL5 16 16 2 or 3 PCLKB 2ICLK
000A 83DCh RSCAN Receive Buffer Register 3DL RMDF23 16 16 2 or 3 PCLKB 2ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (27/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 8412h  RSCAN Receive Rule Entry Register 9BH GAFLMH9 16 16 2 or 3 PCLKB 2 ICLK
000A 8412h  RSCAN Receive Buffer Register 7AH RMIDH7 16 16 2 or 3 PCLKB 2 ICLK
000A 8414h  RSCAN Receive Rule Entry Register 9CL GAFLPL9 16 16 2 or 3 PCLKB 2ICLK
000A 8414h  RSCAN Receive Buffer Register 7BL RMTS7 16 16 2 or 3 PCLKB 2 ICLK
000A 8416h  RSCAN Receive Rule Entry Register 9CH GAFLPH9 16 16 2 or 3 PCLKB 2 ICLK
000A 8416h  RSCAN Receive Buffer Register 7BH RMPTR7? 16 16 2 or 3 PCLKB 2 ICLK
000A 8418h  RSCAN Receive Rule Entry Register 10AL GAFLIDL10 16 16 2 or 3 PCLKB 2ICLK
000A 8418h  RSCAN Receive Buffer Register 7CL RMDF07 16 16 2 or 3 PCLKB 2 ICLK
000A 841Ah  RSCAN Receive Rule Entry Register 10AH GAFLIDH10 16 16 2 or 3 PCLKB 2 ICLK
000A 841Ah  RSCAN Receive Buffer Register 7CH RMDF17 16 16 2 or 3 PCLKB 2 ICLK
000A 841Ch  RSCAN Receive Rule Entry Register 10BL GAFLML10 16 16 2 or 3 PCLKB 2ICLK
000A 841Ch  RSCAN Receive Buffer Register 7DL RMDF27 16 16 2 or 3 PCLKB 2 ICLK
000A 841Eh  RSCAN Receive Rule Entry Register 10BH GAFLMH10 16 16 2 or 3 PCLKB 2 ICLK
000A 841Eh  RSCAN Receive Buffer Register 7DH RMDF37 16 16 2 or 3 PCLKB 2 ICLK
000A 8420h  RSCAN Receive Rule Entry Register 10CL GAFLPL10 16 16 2 or 3 PCLKB 2ICLK
000A 8420h  RSCAN Receive Buffer Register 8AL RMIDL8 16 16 2 or 3 PCLKB 2 ICLK
000A 8422h  RSCAN Receive Rule Entry Register 10CH GAFLPH10 16 16 2 or 3 PCLKB 2ICLK
000A 8422h  RSCAN Receive Buffer Register 8AH RMIDH8 16 16 2 or 3 PCLKB 2 ICLK
000A 8424h  RSCAN Receive Rule Entry Register 11AL GAFLIDL11 16 16 2 or 3 PCLKB 2ICLK
000A 8424h  RSCAN Receive Buffer Register 8BL RMTS8 16 16 2 or 3 PCLKB 2 ICLK
000A 8426h  RSCAN Receive Rule Entry Register 11AH GAFLIDH11 16 16 2 or 3 PCLKB 2 ICLK
000A 8426h  RSCAN Receive Buffer Register 8BH RMPTR8 16 16 2 or 3 PCLKB 2 ICLK
000A 8428h  RSCAN Receive Rule Entry Register 11BL GAFLML11 16 16 2 or 3 PCLKB 2 ICLK
000A 8428h  RSCAN Receive Buffer Register 8CL RMDF08 16 16 2 or 3 PCLKB 2 ICLK
000A 842Ah  RSCAN Receive Rule Entry Register 11BH GAFLMH11 16 16 2 or 3 PCLKB 2ICLK
000A 842Ah  RSCAN Receive Buffer Register 8CH RMDF18 16 16 2 or 3 PCLKB 2 ICLK
000A 842Ch  RSCAN Receive Rule Entry Register 11CL GAFLPL11 16 16 2 or 3 PCLKB 2ICLK
000A 842Ch  RSCAN Receive Buffer Register 8DL RMDF28 16 16 2 or 3 PCLKB 2 ICLK
000A 842Eh  RSCAN Receive Rule Entry Register 11CH GAFLPH11 16 16 2 or 3 PCLKB 2ICLK
000A 842Eh  RSCAN Receive Buffer Register 8DH RMDF38 16 16 2 or 3 PCLKB 2 ICLK
000A 8430h  RSCAN Receive Rule Entry Register 12AL GAFLIDL12 16 16 2 or 3 PCLKB 2ICLK
000A 8430h  RSCAN Receive Buffer Register 9AL RMIDL9 16 16 2 or 3 PCLKB 2 ICLK
000A 8432h  RSCAN Receive Rule Entry Register 12AH GAFLIDH12 16 16 2 or 3 PCLKB 2ICLK
000A 8432h  RSCAN Receive Buffer Register 9AH RMIDH9 16 16 2 or 3 PCLKB 2 ICLK
000A 8434h  RSCAN Receive Rule Entry Register 12BL GAFLML12 16 16 2 or 3 PCLKB 2ICLK
000A 8434h  RSCAN Receive Buffer Register 9BL RMTS9 16 16 2 or 3 PCLKB 2 ICLK
000A 8436h  RSCAN Receive Rule Entry Register 12BH GAFLMH12 16 16 2 or 3 PCLKB 2ICLK
000A 8436h  RSCAN Receive Buffer Register 9BH RMPTR9 16 16 2 or 3 PCLKB 2 ICLK
000A 8438h  RSCAN Receive Rule Entry Register 12CL GAFLPL12 16 16 2 or 3 PCLKB 2ICLK
000A 8438h  RSCAN Receive Buffer Register 9CL RMDF09 16 16 2 or 3 PCLKB 2 ICLK
000A 843Ah  RSCAN Receive Rule Entry Register 12CH GAFLPH12 16 16 2 or 3 PCLKB 2ICLK
000A 843Ah  RSCAN Receive Buffer Register 9CH RMDF19 16 16 2 or 3 PCLKB 2 ICLK
000A 843Ch  RSCAN Receive Rule Entry Register 13AL GAFLIDL13 16 16 2 or 3 PCLKB 2ICLK
000A 843Ch  RSCAN Receive Buffer Register 9DL RMDF29 16 16 2 or 3 PCLKB 2 ICLK
000A 843Eh  RSCAN Receive Rule Entry Register 13AH GAFLIDH13 16 16 2 or 3 PCLKB 2ICLK
000A 843Eh  RSCAN Receive Buffer Register 9DH RMDF39 16 16 2 or 3 PCLKB 2 ICLK
000A 8440h  RSCAN Receive Rule Entry Register 13BL GAFLML13 16 16 2 or 3 PCLKB 2ICLK
000A 8440h  RSCAN Receive Buffer Register 10AL RMIDL10 16 16 2 or 3 PCLKB 2 ICLK
000A 8442h  RSCAN Receive Rule Entry Register 13BH GAFLMH13 16 16 2 or 3 PCLKB 2ICLK
000A 8442h  RSCAN Receive Buffer Register 10AH RMIDH10 16 16 2 or 3 PCLKB 2 ICLK
000A 8444h  RSCAN Receive Rule Entry Register 13CL GAFLPL13 16 16 2 or 3 PCLKB 2ICLK
000A 8444h  RSCAN Receive Buffer Register 10BL RMTS10 16 16 2 or 3 PCLKB 2 ICLK
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5. Electrical Characteristics

Table 5.2 Recommended Operating Voltage Conditions
ltem Symbol Conditions Min. Typ. Max. Unit
Power supply voltages VCC™, "2 When USB is not used 1.8 — 5.5 \%
When USB is used 3.0 — 3.6
When USB regulator is not used
When USB is used 4.0 — 55
When USB regulator is used
VSS — 0 —
USB power supply voltages VCC_USB When USB regulator is not used — VCC — \
VSS_USB — 0 —
VBATT power supply voltage VBATT 1.8 — 5.5 V
Analog power supply voltages AVCCO0™1, "2 1.8 — 55 \%
AVSS0 — 0 —
VREFHO 1.8 — AVCCO
VREFLO — 0 —
VREFH 1.8 — AVCCO
VREFL — 0 —

Note 1. Use AVCCO and VCC under the following conditions:
AVCCO0 and VCC can be set individually within the operating range when VCC 22.0 V
AVCCO =VCC whenVCC <2.0V
Note 2. When powering on the VCC and AVCCO pins, power them on at the same time or the VCC pin first and then the AVCCO pin.
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5. Electrical Characteristics

5.2 DC Characteristics
Table 5.3 DC Characteristics (1)
Conditions: 2.7V =<VCC=VCC_USB=<55V,2.7V=<AVCC0=<55V,VSS=AVSS0=VSS USB=0V, T, =-40to +105°C
ltem Symbol Min T Max Unit Test
y ’ P ’ Conditions
Schmitt trigger | RIIC input pin ViH VCC x 0.7 — 5.8 Vv
input voltage (except for SMBus, 5 V tolerant)
Ports 12, 13, 16, 17, port B5 VCC x 0.8 — 5.8
(5 V tolerant)
Ports 14 to 15, ports 20 to 27, VCC x 0.8 — VCC +0.3
ports 33 to 37, ports 50 to 55,
ports AO to A7,
ports BO to B4, B6, B7
ports CO to C7,
ports DO to D7,
ports EO to E7,
port J3,
Ports 30 to 32 (when time capture
event input is not selected), RES#
Ports 03, 05, 07, ports 40 to 47 AVCCO x 0.8 — AVCCO + 0.3
Ports 30to 32 | When VCC is VCC x 0.8 — VCC +0.3
(when time supplied
;appl};‘ir: event  ['\Vhen VBATT is VBATT x 0.8 — VBATT + 0.3
selected) supplied
Ports 03, 05, 07, ports 40 to 47 Vi -0.3 — AVCCO % 0.2
RIIC input pin (except for SMBus) -0.3 — VCC x 0.3
Other than RIIC input pin or ports -0.3 — VCC x 0.2
30to0 32
Ports 30 to 32 When VCC is -0.3 — VCC x 0.3
(when time supplied
capture event Iy en VBATT is -0.3 — VBATT x 0.3
input is supplied
selected)
Ports 03, 05, 07, ports 40 to 47 AVt AVCCO x 0.1 — —
RIIC input pin (except for SMBus) VCC x 0.05 — —
Ports 12, 13, 16, 17, Port B5 VCC x 0.05 — —
Other than RIIC input pin VCC x 0.1 — —
Input level MD ViH VCC x 0.9 — VCC +0.3 \
voltage (except ey ra) “(external clock input) VCC x 0.8 _ VCC +0.3
for Schmitt
trigger input RIIC input pin (SMBus) 21 — VCC +0.3
pins) MD Vi 03 — VCC x 0.1
EXTAL (external clock input) -0.3 — VCC x 0.2
RIIC input pin (SMBus) -0.3 — 0.8
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5. Electrical Characteristics
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Note 1. All peripheral operations except any BGO operation are operating normally. Indicates the average of the
typical samples through actual measurement during product evaluation.

Note 2. All peripheral operations except any BGO operation are operating at maximum. Indicates the average of the
upper-limit samples through actual measurement during product evaluation.
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Figure 5.3

Voltage Dependency in Low-Speed Operating Mode (Reference Data)

R01DS0261EJ0120 Rev.1.20
Sep 28, 2018

ENESAS Page 84 of 170



RX230 Group, RX231 Group

5. Electrical Characteristics

Table 5.8 DC Characteristics (6)

Conditions: 1.8V <VCC=VCC_USB=AVCC0=<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

Item Symbol | Typ.*3 Max. Unit Test Conditions
Supply Software standby | T, =25°C lec 0.8 3.7 A
current*! | mode*2 T, =55C 12 23
T,=85°C 35 18.6
T,=105°C 7.9 45.2
Increment for IWDT operation 0.4 —
Increment for LPT operation 0.4 — Use IWDT-Dedicated On-Chip Oscillator for
clock source
Increment for RTC operation*4 0.4 — RCR3.RTCDVJ[2:0] set to low drive capacity
1.2 — RCR3.RTCDV[2:0] set to normal drive

capacity

Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. The IWDT, LVD, and CMPB are stopped.

Note 3. When VCC is 3.3 V.

Note 4. This increment includes the oscillation circuit.

100 T
|
|
|
|
PR B cesseesqsessesesmeey b e TF =105°C™
TL = 85°C™
10 T‘p = 105°C"
—_— i
—_ |
3 T% =85°C"
Q |
e Ta =55°C*
T% = 55°C"
1 Th =25°C?
e — \ Ta=25°C"
0.1
1.5 2 25 3 3.5 4 45 5 5.5 6
VCC (V)
Ta=25°C" Ta=55°C" Ta=85°C" Ta=105°C"
------- Ta=25°C? Ta =55°C? Ta=85°C? cveeees Ta=105°C™
Note 1. Indicates the average of the typical samples through actual measurement during product evaluation.
Note 2. Indicates the average of the upper-limit samples through actual measurement during product evaluation.

Figure 5.4 Voltage Dependency in Software Standby Mode (Reference Data)
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Table 5.30 Timing of Recovery from Low Power Consumption Modes (3)
Conditions: 1.8V =<VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VREFLO=VSS_USB=0V, T, =-40to +105°C

. . Test
Item Symbol | Min. | Typ. | Max. | Unit Conditions
Recovery time | Low-speed Sub-clock oscillator operating tseysc — 600 750 ps | Figure 5.34

from software mode
standby mode*?

Note 1. The sub-clock continues oscillating in software standby mode during low-speed mode.

Oscillator | |
ICLK | |

IRQ

1%

L

(4

£y

£

JujEpE)
JuEpE]

¥

A

Software standby mode

<
<

tseymc, tseypc, tseyex, tsaype,
tseysc, tseyHo, tsavLo

Figure 5.34 Software Standby Mode Recovery Timing

Table 5.31 Timing of Recovery from Low Power Consumption Modes (4)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0 =VREFLO=VSS_USB=0V, T, =-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
Recovery time from deep | High-speed mode*2 tpsLp — 2 3.5 us Figure 5.35
*1
sleep mode Middle-speed mode*3 tosLp — 3 4 us
Low-speed mode*4 tosLp — 400 500 us
Note 1. Oscillators continue oscillating in deep sleep mode.
Note 2. When the frequency of the system clock is 32 MHz.
Note 3. When the frequency of the system clock is 12 MHz.
Note 4. When the frequency of the system clock is 32 kHz.
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5.14 E2 DataFlash Characteristics (Flash Memory for Data Storage)

Table 5.65 E2 DataFlash Characteristics (1)

Item Symbol Min. Typ. Max. Unit Conditions
Reprogramming/erasure cycle*! Nppec 100000 | 1000000 — Times
Data hold time | After 10000 times of Nppgc topre 20%2,*3 — — Year T, =+85°C
After 100000 times of Nppgc 5*2,*3 — — Year
After 1000000 times of Nppgc — 1*2,*3 — Year Ta=+25°C

Note 1. The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 100000),
erasing can be performed n times for each block. For instance, when 1-byte programming is performed 1000 times for different
addresses in a 1-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. Characteristic when the flash memory programmer is used and the self-programming library is provided from Renesas
Electronics.

Note 3. These results are obtained from reliability testing.

Table 5.66 E2 DataFlash Characteristics (2)
: high-speed operating mode
Conditions: 2.7 V<VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS USB=0V

Temperature range for the programming/erasure operation: T, = —40 to +105°C

o Symbol FCLK = 1 MHz FCLK = 32 MHz Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 1 byte top1 — 95.0 797 — 40.8 376 us
Erasure time 1 Kbyte tbE1K — 19.5 498 — 6.2 230 ms
8 Kbyte tpesk — 119.8 2556 — 12.9 368 ms

Blank check time 1 byte tbec1 — — 55.00 — — 16.1 us
1 Kbyte tbeC1K — — 0.72 — — 0.50 ms

Erase operation forced stop time tbsep — — 16.0 — — 10.7 us
DataFlash STOP recovery time tbsToP 5.0 — — 5.0 — — us

Note:  The time until each operation of the flash memory is started after instructions are executed by software is not included.

Note:  The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below
4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note:  The frequency accuracy of FCLK must be within +3.5%.

Table 5.67 E2 DataFlash Characteristics (3)
: middle-speed operating mode

Conditions: 1.8V <VCC0=VCC_USB=AVCC0<55V,VSS=AVSS0=VSS_USB=0V
Temperature range for the programming/erasure operation: T, = —40 to +85°C

ttem Symbol FCLK = 1 MHz FCLK = 8 MHz Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 1 byte top1 — 135 1197 — 86.5 823 us
Erasure time 1 Kbyte tpE1K — 19.6 501 —_ 8.0 265 ms
8 Kbyte toEsk — 120 2558 27.7 669 ms

Blank check time 1 byte tbec1 — — 85.0 — — 50.9 us
1 Kbyte tpC1K — — 0.72 — — 1.45 ms

Erase operation forced stop time tpsep — — 28.0 — — 21.3 us
DataFlash STOP recovery time tosToP 0.72 — — 0.72 — — ps

Note:  The time until each operation of the flash memory is started after instructions are executed by software is not included.

Note:  The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below
4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note:  The frequency accuracy of FCLK must be within £3.5%.
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Do not apply the power supply voltage to the VCL pin.
Use a 4.7-pF multilayer ceramic capacitor for the VCL pin and place it close to the pin.
A recommended value is shown for the capacitance of the bypass capacitors.

As the products of the RX230 group do not have VCC_USB or VSS_USB, a bypass capacitor is not required.

Figure 5.80

Connecting Capacitors (100 Pins)
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Rev. Date Description Classification
Page Summary
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124 Table 5.44 Timing of On-Chip Peripheral Modules (7), added TN-RX*-A197A/E
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132 Table 5.45 USB Characteristics (USBO_DP and USB0O_DM Pin
Characteristics) conditions, changed
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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.




